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(54) Title: SELECTIVE THROMBIN INHIBITORS 
(57) Abstract 

The present invention 
relates to a novel selective 
thrombin inhibitor having 
formula (I), which is 

also effective by oral R 
administration, in which 
R 1 represents acetyl 
substituted with aryl or 
aryloxy, or represents 
sulfonyl substituted with 
substituted or unsubstituted 
aryl or N-containing 
heterocyclic group, X 
represents a group of 
formula (a) or (b), R 2 and 
R 3 independently of one 
another represent hydrogen; 
cycloalkyl substituted or 
unsubstituted with carboxyl 
or alkoxycarbonyl; 
arylalkyloxy; hydroxy; 
or lower alkyl substituted 
or unsubstituted with 

carboxyl, alkoxycarbonyl or hydroxy, or R 2 and R* together with nitrogen atom to which they are attached can form a piperidine 
group substituted with carboxyl or alkoxycarbonyl, R 4 represents hydrogen, lower alkyl or lower alkoxy, R 5 represents alkanesulfonyl; 
alkoxycarbonyl; alkylcarbonyl; formyl; lower alkyl; aryl substituted or unsubstituted with alkoxy or haloalkyl; or hydroxy-substituted 
lower alkyl, and R 6 and R 7 independently of one another represent hydrogen, lower alkyl or amino, and to a process for preparation 
thereof and a pharmaceutical composition for thrombin inhibition which comprises the compound of formula (I) as an active ingredient. 
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-R3 
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SELECTIVE THROMBIN INHIBITORS 



TECHNICAL FIELD 

5 

The present invention relates to a novel selective 
thrombin inhibitor having the following formula (I): 



10 m X 



15 




(I) 



in which 

20 R 1 represents acetyl substituted with aryl or aryloxy, or 
represents sulfonyl substituted with substituted or 
unsubst ituted aryl or N-containing heterocyclic group, 

— n' \i-R 5 

X represents a group of formula — fsf or ) ' / 

R3 r 

R 2 and R 3 independently of one another represent hydro- 
gen; cycloalkyl substituted or unsubst ituted with 
carboxyl or alkoxycarbonyl ; arylalkyloxy ; hydroxy; or 
lower alkyl substituted or unsubst ituted with carbox- 
30 yl , alkoxycarbonyl or hydroxy, or 

R 2 and R 3 together with nitrogen atom to which they are 
attached can form a piperidine group substituted with 
carboxyl or alkoxycarbonyl , 

R 4 represents hydrogen, lower alkyl or lower alkoxy, 
35 R 5 represents alkanesulf onyl ; alkoxycarbonyl; alkylcarbo- 
nyl ; formyl; lower alkyl; aryl substituted or unsub- 
stituted with alkoxy or haloalkyl ; or hydroxy- substi - 
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tuted lower alkyl, and 
R 6 and R 7 independently of one another represent hydrogen, 
lower alkyl or amino. 

Some of the compounds of formula (1) can shows an 
effective thrombin inhibitory activity even through oral 
administration and therefore, is very valuable. 

The present invention also relates to a process for 
preparing the compound of formula (I) and to a pharmaceu- 
tical composition for thrombin inhibition which comprises 
the compound of formula (I) as an active ingredient. 

BACKGROUND ART 



15 



20 



It has been generally known that the process for blood 
coagulation involves numerous complicated enzyme reactions 
of which the final step includes a reaction of converting 
prothrombin into thrombin. Thrombin produced from the 
final step of blood coagulation process activates plate- 
lets and converts fibrinogen into fibrin which is then 
converted into a higher molecular substance by polymeriza- 
tion and cross-linked by the action of activated blood 
factor XIII to form insoluble blood clotting. According- 
25 ly, thrombin plays an important role in blood coagulation 
process. Thrombin also activates blood factors V and 
VIII which in turn accelerates the blood coagulation by a 
feed-back mechanism. 



30 



Thus, since thrombin inhibitors act as effective anti- 
coagulants and, at the same time, can inhibit the platelet 
activation and the production and stabilization of fibrin, 
for a long time, many attempts have been made to find out 
a method for prevention of blood coagulation and for 
35 treatment of various thrombosis using a novel compound 
which can inhibit thrombin activity. 



WO 97/49673 



PCT/KR96/00184 



3 

However, the compound capable of inhibiting only 
thrombin activity is restricted in use as the effective 
ant i -coagulant and thrombolytic agent. The reason is 
that since thrombin is one of serine-proteases and numer- 

5 ous serine-proteases similar to trypsin, typically plas- 
min, are present in human body, particularly in blood, the 
effective thrombin inhibitor generally also has a high 
inhibitory activity against such serine-proteases. 
According to such characteristic feature of thrombin, in 

0 development of thrombin inhibitors it is very important 
that the inhibitor compound has a less inhibitony activity 
toward a prototype serine protease such as trypsin than 
thrombin . 

5 Under such conditions, numerous studies have been 

conducted to develop a selective thrombin inhibitor which 
can effectively inhibit thrombin and, at the same time, 
has a little trypsin inhibitory activity. As a result, 
Argatroban having the following formula (A) as an arylsul- 

0 fonylarginine -based compound has been developed (see, U.S.. 
Patent Specifications 4258192 and 4201863) . > 
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Argatroban shows a high inhibitory activity for thrombin 
which is 250 times as high as the activity for trypsin 
(see, Biochemistry 1984, 23, P 85-90) . However, it can be 
obtained only through a complicated synthetic procedure. 
It has been launched on market in Japan in 1990. 

In addition, NAPAP having the following formula (B) as 
a benzamidine-based arylsulfonyl compound has also been 
developed . 




25 



30 



35 



This compound can be readily synthesized and has an effec- 
tive thrombin inhibitory activity. However, it has a 
disadvantage in that the thrombin inhibitory activity is 
merely 50 times as high as the activity for trypsin (see, 
J. Biol. Chem. 1991, 266, p20085-20093) . 

Further, Ro 46-6240 having the following formula (C) 
has been reported as the compound having an improved 
selectivity for thrombin over trypsin. This compound 
shows a possibility of development as an intravenous 
injectable formulation due to its short half-life in 
blood, but does not show any possibility for oral adminis- 
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tration (see, J. Med. Chem. 1994, 37, 3889-3901) . 



10 




HN^ (C) 



NH 2 

In addition, a piperazide-based compound as recently 
15 developed has been reported as having somewhat possibility 
for oral administration in rat but having a low selectivi- 
ty for thrombin (see WO 94/18185) . Thus, such compounds 
did not come up to the expectation in this art . 

20 Therefore, the present inventors have extensively 

studied to develop a certain compound which can be easily 
synthesized, shows an effective thrombin inhibitory activ- 
ity with a high selectivity for thrombin over trypsin and 
can also be administered via oral route. As a result, we 

25 have identified that the thrombin inhibitor of formula (I) 
according to the present invention can achieve such pur- 
pose and thus completed the present invention. 



3 0 DISCLOSURE OF INVENTION 

Accordingly, it is an object of the present invention 
to provide a novel thrombin inhibitor of formula (I), as 
defined above, which can be administered via oral route 
35 and has a high selectivity for thrombin. 



It is another object of the present invention to 



WO 97/49673 



PCT/KR96/00184 



6 

provide a process for preparing the thrombin inhibitor of 
formula (I) . 

Further, it is still another object of the present 
invention to provide a pharmaceutical composition for 
prevention of blood coagulation and treatment of various 
thrombosis, which comprises the thrombin inhibitor of 
formula (I) as an active ingredient. 



10 



15 



20 



30 



BEST MODE FOR CARRYING OUT THE INVENTION 

In one aspect, the present invention relates to a 
novel compound represented by the following formula (I) : 




(I) 



its pharmaceutical^ acceptable salt, hydrate, solvate and 

isomer, in which 
25 R 1 represents acetyl substituted with aryl or aryloxy, or 
represents sulfonyl substituted with substituted or 
unsubstituted aryl or N-containing heterocyclic group, 

— j/ \j — R 5 

X represents a group of formula — N\ D3 or J> ^ 

R4^ 



R' 



I 2 and R 3 independently of one another represent hydrogen ; 
cycloalkyl substituted or unsubstituted with carbox- 
yl or alkoxycarbonyl; arylalkyloxy ; hydroxy; or lower 
alkyl . substituted or unsubstituted with carboxyl , 
3 5 alkoxycarbonyl or hydroxy, or 

R 2 and R 3 together with nitrogen atom to which they are 
attached can form a piperidine group substituted with 



WO 97/49673 



PCT7KR96/00184 



10 



30 



carboxyl or alkoxycarbonyl , 
r 4 represents hydrogen, lower alkyl or lower alkoxy, 
R 5 represents alkanesulf onyl ; alkoxycarbonyl ; alkylcarbo- 

nyl ; f ormyl ; lower alkyl; aryl substituted or unsub- 

stituted with alkoxy or haloalkyl; or hydroxy- substi - 

tuted lower alkyl, 

and 

r6 and R 7 independently of one another represent hydrogen, 
lower alkyl or amino. 



In the definition for each substituent of the compound 
of formula (I) according to the present invention, the 
term "lower alkyl" denotes a saturated, straight or 
branched hydrocarbon radical having 1 to 4 carbon atoms 
15 such as methyl, ethyl, isopropyl, isobutyl, t-butyl, etc.; 
the term "aralkyloxy" denotes an alkoxy group substituted 
with aromatic ring such as benzyloxy, etc.; and the term 
"cycloalkyl " denotes a cyclic alkyl group having 3 to 8 
carbon atoms such as cyclopentyl . 

20 

Among the compound of formula (I) above, the preferred 
one is the compounds in which 

R 1 represents acetyl substituted with naphthyl or naph- 
thyloxy, or represents sulfonyl substituted with 
2 5 naphthyl or phenyl which can be substituted or unsub- 

stituted with one to four substituents selected from 
the group consisting of lower alkyl, lower alkoxy and 
dialkylamino, 



R2 N N _ R5 

represents a group of formula — NZ^ or \ / 



R 2 and R 3 independently of one another represent C 3 _ 6 
cycloalkyl substituted or unsubst ituted with carboxyl 
or methoxycarbonyl ; benzyloxy; lower alkyl substituted 
35 or unsubstituted with carboxyl, methoxycarbonyl or hy- 

droxy; or hydroxy, or 
R 2 and R 3 together with nitrogen atom to which they are 
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attached can form a piperidine group substituted with 
carboxyl or methoxycarbonyl , 
R 4 represents hydrogen, 

r 5 represents methanesulf onyl , ethoxycarbonyl , formyl, 
ethyl, phenyl, methylcarbonyl , hydroxyethyl , or phenyl 
which can be substituted or unsubst ituted with tri- 
fluoromethyl or ethoxy, and 

R 6 and R 7 independently of one another represent hydrogen, 
methyl or amino . 

Typical example of the compound of formula (I) accord- 
ing to the present invention includes the following : 

(S) -N-cyclopentyl-N-methyl-3- (4 -amidrazonophenyl ) -2- (2 
-naphthylsulf ony 1 amino ) propionamide , 

(S) -N- butyl -N -met hyl -3 - (4 -amidrazonophenyl ) -2- (2-naph- 
thylsulf onylamino) propionamide f 

(S> -N-cyclopentyl-N-propyl-3- (4 -amidrazonophenyl ) -2- (2 
- napht hyl sul f ony lamino) propionamide , 

(S) -N-cyclopentyl-N- (2 -benzyloxyethyl ) -3- (4 -amidrazon- 
ophenyl) -2- (2 -naphthylsulf onylamino) propionamide, 
(S) -N-cyclopentyl-N-butyl-3- (4 -amidrazonophenyl ) -2- (2- 
naphthylsulf onylamino) propionamide , 

(S) -N-cyclopentyl-N-ethyl-3- (4 -amidrazonophenyl ) -2- (2- 
naphthylsulf onylamino) propionamide, 

(S) -N-cyclopentyl-N-methyl-3- [4 - (methylamidino) phenyl] 
-2- (2-naphthylsulfonylamino) propionamide, 
(S) -N-cyclopentyl-N-methyl-3- [4- ( 1 , 1 -dimethylamidino) - 
phenyl] -2- (2-naphthylsulfonylamino) propionamide , 
(S) -N-cyclopentyl-N-methyl-3- (4 -amidrazonophenyl ) -2- 
[ (4-methoxy-2, 3, 6- trimethylbenzene) sulf onylamino] prop- 
ionamide , 

(S) -N-cyclopentyl-N-hydroxy-3- (4 -amidrazonophenyl ) -2- 
( 2 - napht hyl sul f ony 1 amino ) propionamide , 

(S) -N-cyclopentyl-N- (2 -hydroxyethyl ) -3- (4 -amidrazonop- 
henyl) -2- (2 -naphthylsulf onylamino) propionamide, 
(S) -N-cyclopentyl-N-methyl-3- [4- (methylamidino) phenyl ] 
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-2 - [ (4-methoxy-2 , 3 , 6-trimethylbenzene) sulf onylamino] - 
propionamide , 

• (S) -N,N-dimethyl-3 - (4 -amidrazonophenyl) -2- (2 -naphthyl - 
sulf onylamino) propionamide , 

5 • (S) -N, N-dimethyl-3- [4- ( 1 -methylamidino) phenyl ] -2- (2- 
naphthyl sulf onylamino) propionamide, 

• (S) -N-cyclohexyl-N-methyl-3- (4 -amidrazonophenyl ) -2- (2- 
naphthylsulf onylamino) propionamide , 

• (S) -N-cyclopropyl-N-methyl-3- (4 -amidrazonophenyl ) -2- (2 
10 -naphthylsulf onylamino) propionamide , 

• (S) -3- [4- (amidrazono) -phenyl] -N-cyclopentyl-N-methyl-2 
- (2-naphthalen-l-yl-acetylamino) -propionamide, 

• (S) -3- [4- (amidrazono) -phenyl] -N-cyclopentyl-N-methyl-2 
- ( 5 -dimethylamino-naphthalene- 1 -sulf onylamino) -propio- 

15 namide, 

• (S) -3- (4- (amidrazono) -phenyl] -N-cyclopentyl-N-methyl-2 
- (5-methoxy-naphthalene-l-sulf onylamino) -propionamide, 

• (S) -2- [4 - (amidrazono) -phenyl] -N-cyclopentyl-N-methyl-2 
- (6 , 7 -dime thoxy- naphthalene -2 -sulf onylamino) -propiona- 

20 mide, 

• (S) -3- [4- (methylamidino) -phenyl] -N-cyclopentyl-N-met- 
hyl-2- (5-dimethylamino-naphthalene-l-sulfonylamino) - 
propionamide , 

• (S) -3- [4- (amidrazono) -phenyl] -N-cyclopentyl-N-methyl-2 
25 - (naphthalene- 1-sulf onylamino) -propionamide, 

• (S) -3 - [4 - (amidrazono) -phenyl] -N-cyclopentyl-N-methyl-2 
- [2- (naphthalene-l-yl-oxy) acetylamino] -propionamide, 

• (S) -3- [4- (amidrazono) -phenyl] -N-cyclopentyl-N-methyl-2 
- [2- (naphthalene-2 -yl-oxy) acetylamino] -propionamide , 

3 0 # { [3- (4 -amidrazono-phenyl) - (S) -2- (naphthalene-2 -sulf o- 
nylamino) -propionyl] -methylamino} -acetic acid methyl 
ester , 

• { [3- (4 -amidrazono-phenyl) - (S) -2- (naphthalene-2 -sulf on- 
ylamino) -propionyl] -methylamino} -acetic acid, 

35 • (S)-2-{[3 - (4 -amidrazono-phenyl) - (S) -2 - (naphthalene - 2 - 
sulf onylamino) -propionyl] -methylamino} -propionic acid 
methyl ester, 
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• (S) -2-{ [3- (4-amidrazono-phenyl) - (S) -2- (naphthalene-2 - 
sulf onylamino) -propionyl] -methylamino} -propionic acid, 

• (R) -2- { [3- (4-amidrazono-phenyl) - (S) -2- (naphthalene-2 - 
sulf onylamino) -propionyl] -methylamino} -propionic acid 
methyl ester, 

• (R) -2- { [3- (4-amidrazono-phenyl) - (S) -2- (naphthalene-2 - 
sulf onylamino) -propionyl] -methylamino} -propionic acid, 

• (R) -2- { [3- (4-amidrazono-phenyl) - (S) -2- (naphthalene-2 - 
sulf onylamino) -propionyl] -methylamino} -3 -methyl -butyr- 
ic acid methyl ester, 

• (R) -2- { [3- (4-amidrazono-phenyl) - (S) -2- (naphthalene-2 - 
sulf onylamino) -propionyl] -methylamino} -3 -methyl butyr- 
ic acid, 

• 3- { [3- (4-amidrazono-phenyl) - (S) -2- (naphthalene-2 -sul f - 
onylamino) -propionyl] -methylamino} -propionic acid met- 
hyl ester, 

• 3- { [3- (4-amidrazono-phenyl) - (S) -2- (naphthalene -2 -sulf - 
onylamino) -propionyl] -methylamino} -propionic acid, 

• 4- { [3- (4-amidrazono-phenyl) - (S) -2- (naphthalene-2 -sulf - 
onylamino) -propionyl] -methylamino} -butyric acid methyl 

ester, 

• 4- { [3- (4-amidrazono-phenyl) - (S) -2- (naphthalene- 2 - sulf - 
onylamino) -propionyl] -methylamino} -butyric acid, 

• { [3- (4-amidrazono-phenyl) - (S) -2- (naphthalene-2-sulf on- 
ylamino) -propionyl] -cyclopropylamino} -acetic acid met- 
hyl ester, 

• { [3- (4-amidrazono-phenyl) - (S) -2- (naphthalene-2 -sulf on- 
ylamino) -propionyl] -cyclopropylamino} -acetic acid, 

• { [3- (4-amidrazono-phenyl) - (S) -2- (naphthalene -2 - sul f on- 
ylamino) -propionyl ] -butylamino} -acet ic acid methyl es- 
ter, 

• { [3- (4-amidrazono-phenyl) - (S) -2- (naphthalene-2 -sulf on- 
ylamino) -propionyl] -butylamino} -acetic acid, 

• { [3- (4-amidrazono-phenyl) - (S) -2- (naphthalene-2 - sulf on- 
ylamino) -propionyl] -cyclopentylamino} -acetic acid met- 
hyl ester, 

• { [3- (4-amidrazono-phenyl) - (S) -2- (naphthalene- 2 -sulf on- 
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yl ami no) -propionyl] -cyclopentylamino} -acetic acid, 

• 1- { [3 - (4- ami drazono- phenyl) - (S) - 2- (naphthalene- 2 -sulf- 
onylamino) -propionyl] -methylamino} -cyclopentane carbo- 
xylic acid methyl ester, 

5 • 1- { [3 - (4-amidrazono-phenyl) - (S) -2- (naphthalene -2 -sulf - 
onylamino) -propionyl] -methylamino} -cyclopentane carbo- 
xylic acid, 

• 2- { [3 - (4-amidrazono-phenyl) - (S) -2- (naphthalene- 2 -sul f ■ 
onylamino) -propionyl] -methylamino} -cyclopentane carbo- 

LO xylic acid ethyl ester, 

• 2- { [3- (4-amidrazono-phenyl) - (S) -2- (naphthalene- 2 -sulf 
onylamino) -propionyl] -methylamino} -cyclopentane carbo 
xylic acid, 

• (S) -2- { [3- (4-amidrazono-phenyl) - (S) -2- (naphthalene- 2 - 
L5 sulf onylamino) -propionyl] -methylamino} -3-methylbutyri< 

acid methyl ester, 

• 1- [3- (4-amidrazono-phenyl) - (S) -2- (naphthalene-2-sulf o 
nylamino) -propionyl] -piperidine- (R) -2-carboxylic acid 
methyl ester, 

20 • 1- [3- (4-amidrazono-phenyl) - (S) -2- (naphthalene- 2 - sulf o 
nylamino) -propionyl] -piperidine- (R) -2-carboxylic acid 

• (S) -naphthalene-2-sulf onic acid [1 - (4 -amidrazono) benz' 
yl-2 - (4-methylsulf onyl -piperazinyl ) -2-oxoethyl] amide, 

• (S) -naphthalene-2 -sulfonic acid [ 1 - (4 -amidrazono) benz 
25 yl-2-oxo-2- { 4 -ethoxycarbonyl -piperazinyl ) -ethyl] amide 

• (S) -naphthalene-2 -sulf onic acid [1- (4 -amidrazono) benz 
yl-2- (4 -formyl -piperazinyl) -2-oxoethyl] amide, 

• (S) -naphthalene-2-sulf onic acid [1- (4 -amidrazono) benz 
yl-2 - (4 -ethyl -piperazinyl ) - 2 -oxoethyl ] amide , 

30 • (S) -naphthalene-2-sulf onic acid [ 1 - (4 - amidrazono) benz 
yl-2-oxo-2- (4 -phenyl -piperazinyl ) -ethyl] amide, 

• (S) -naphthalene-2-sulf onic acid [1- (4 - amidrazono) benz 
yl-2-oxo-2- [4- (3-trif luoromethylphenyl ) -piperazinyl) - 
ethyl] amide, 

35 • (S) -naphthalene-2-sulf onic acid [2 - (4 -acetyl -piperazi 
nyl ) - 1- (4 -amidrazono) benzyl -2 -oxoethyl ] amide , 

• (S) -naphthalene-2 -sulf onic acid [1 - (4 - amidrazono) benz 
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yl-2-oxo-2- [4- (2 -hydroxy ethyl ) -piperazinyl] -ethyl] amide, 
and 

• (S) -naphthalene-2 -sulfonic acid [1 - (4 -amidrazono) benz- 
yl -2 -oxo- 2- [4- (2-ethoxyphenyl) -piperazinyl] -ethyl] ami- 
5 de. 

The compound of formula (I) according to the present 
invention can also form a pharmaceut ically acceptable 
salt. Suitable pharmaceutically acceptable salts for the 

10 compound (I) can include an acid addition salt formed with 
acids which can form a non-toxic acid addition salt con- 
taining pharmaceutically acceptable anion, for example, 
inorganic acids such as hydrochloric acid, sulfuric acid, 
nitric acid, phosphoric acid, hydrobromic acid, hydroiodic 

15 acid, etc., organic carbonic acids such as tartaric acid, 
formic acid, citric acid, acetic acid, trichloroacetic 
acid, gluconic acid, benzoic acid, lactic acid, fumaric 
acid, maleic acid, etc., sulfonic acids such as methane- 
sulfonic acid, benzenesul f onic acid, p - t oluenesul f onic 

20 acid, naphthalenesulf onic acid, etc., and the like acids. 

In addition, since the compound of formula (I) accord- 
ing to the present invention can include an asymmetric 
carbon atom in its structure, it can be present in the 
25 form of racemate, dias tereomeric mixture and individual 
diastereomer . All of such isomers are included within 
the scope of the present invention. 

In another aspect, the present invention also relates 
3 0 to a process for preparing the compound of formula (I) as 
defined above. 

According to the present invention, the compound of 
formula (I) can be prepared by reacting a compound of 
jo tormuia (II) with a compound of formula (III) as depicted 
in the following reaction scheme 1. 
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Reaction Scheme 1 : 



5 



10 



15 




NH 

20 (0 

In the above reaction scheme, X, R 1 , R 6 and R 7 are define^ 
as previously described. 

25 As depicted in the above reaction scheme 1, the com- 

pound of formula (I) according to the present invention 
can be prepared by reacting the methylmercapto compound of 
formula (II) with the amine derivative of formula (III) as 
a neucleophilic substance. This reaction can be prefera- 

30 bly carried out in the presence of a solvent. Although 
any organic solvent which does not adversely affect the 
reaction can be used in this reaction, in general, alcohol 
solvent such as methanol, ethanol , propanol , etc., is 
preferably used for this purpose. 

35 

In the above reaction, the reaction conditions includ- 
ing the amount of the reactants, reaction temperature, 
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reaction time, etc. can be determined depending on the 
kind of particular reactant as used by a skilled person 
having an ordinary knowledge in this art. Generally, 
although the reaction temperature can be varied within a 
5 substantial range, it is particularly preferable to carry 
out the reaction at 0°C to 50°C. In addition, the reac- 
tion generally takes 0 . 5 to 5 hours and can be preferably 
carried out for 1 to 2 hours. 

0 After this reaction is completed, the reaction product 

can be separated and purified according to conventional 
working-up procedures, for example, chromatography, re- 
crystallization, etc . 

5 The methylmercapto compound of formula (II) used as 

the intermediate for preparing the compound of formula (I) 
in the reaction scheme 1 can be prepared according to the 
reaction scheme 2 or 3 as depicted below. 



25 



30 



35 



WO 97/49673 

Reaction Scheme 2 



PCT/KR96/00184 




WO 97/49673 



PCT7KR96/00184 




35 



WO 97/49673 



PCT/KR96/00184 



17 

In the above reaction schemes, 

X, R 1 , R 6 and R 7 are defined as previously described, and 
p represents an amino-protecting group. 

5 Hereinafter, the reaction schemes 2 and 3 are specifi- 

cally explained. 

In the reaction scheme 2, first the C-terminal of the 
compound [1] is coupled with the amine group X to prepare 

10 the compound [2] from which the amino-protect ing group at 
N- terminal is removed to prepare the compound [3] . Then, 
the group R 1 is introduced into the deprotected N-terminal 
of the compound [3] to prepare the compound [4] . Alter- 
natively, according to the reaction scheme 3, first the 

15 group R 1 is introduced into the N-terminal of the compound 
[7] and then the C-terminal is coupled with the amine 
group X to prepare the compound [4] . 

Specifically, according to the reaction scheme 2, the 
2 0 compound of formula [1] is coupled with the amine compound 
corresponding to the substituent X to obtain the compound 
of formula [2] from which the amino -protect ing group at 
the N-terminal is removed to obtain the compound of formu- 
la [3] . Then, the group R 1 is introduced into the N- 
25 terminal of the compound [3] to produce the nitrile com- 
pound of formula [4] which is then saturated with hydrogen 
sulfide in the presence of pyridine and triethylamine to 
produce the thioamide compound of formula [5] . This 
thioamide compound is then methylated with a methylating 
30 agent such as iodomethane, dimethylsulf ate , methyltri- 
flate, etc., to obtain the desired methylmercapto com- 
pound of formula (II). 

According to the reaction scheme 3, first the group R 1 
35 is introduced into the N-terminal of the compound of 
formula [7] by reacting the compound [7] with the compound 
of formula [6] and then the amine group is introduced into 
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10 



15 



20 



25 



30 



35 



the C-terminal of the resulting compound of formula [8] by 
coupling the compound [8] with the amine compound corre- 
sponding to the substituent X to obtain the compound of 
formula [4] which is then subjected to the same procedure 
as in the reaction scheme 2 to produce the desired me- 
thylmercapto compound of formula (II) . 

The coupling agent which can be used for the coupling 
procedure in the reaction schemes 2 and 3 includes one or 
more substances selected from the group consisting of 
dicyclohexylcarbo-diimide (DCC) , 3 -ethyl -3 1 - (dimethylamino) 
propylcarbodiimide(EDC) . bis- (2 -oxo-3-oxazolidinyl) phosph- 
inic acid chloride (BOP-Cl) and diphenylphosphorylazide 
(DPPA) but is not limited thereto. 

Although the carboxylic acid compounds [1] and [7] 
used in the reaction schemes 2 and 3 can be used in their 
free acid forms, they can be preferably used in the form 
of their reactive derivatives, for example, an acid halide 
derivative or other activated ester derivative to facili- 
tate the reaction. Particularly, the activated ester 
derivative of carboxylic acid is necessary for a coupling 
reaction with an amine compound to form an amide linkage 
or a coupling reaction with an alcohol to form an ester 
linkage. Such reactive derivatives include conventional 
derivatives which can be prepared according to the method 
conventionally used in this technical field. For exam- 
ple, as the acid halide derivative an acid chloride is 
included; and the activated ester derivative includes a 
carboxylic acid anhydride derived from alkoxycarbonyl 
halide such as methoxycarbonylchloride . isobutyloxycarbo- 
nylchloride, etc.. and a coupling agent. N- 
hydroxyphthalimide-derived ester, N-hydroxysuccinimide - 
derived ester, N-hydroxy-5-norbonene-2 • , 3 • -dicarboxyimide- 
derived ester, 2 , 4 , 5-trichlorophenol-derived ester, etc.. 
but is not limited thereto. 
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The thrombin inhibitory effect of the compound of 
formula (I) according to the present invention can be 
identified by determination of a dissociation constant Ki 
represented by the following equation according to the 
5 known method described in literature [see, Methods in 
enzymology V. 80, p341-361; Biochemistry 27, p2144-2151 
(1988) ] . 

[E]* - [I]** 

10 Ki = 

[EI]*** 



15 



[E] 

** [I] 
*** [EI] 



concentration of the free enzyme 

concentration of the unbound inhibitor 

concentration of the enzyme- inhibitor 
complex 



20 The dissociation constant Ki denotes the degree of 

dissociation of the enzyme - thrombin inhibitor complex. 
Accordingly, the low dissociation constant means the high 
binding property of thrombin inhibitor to enzyme and 
therefore, is estimated that the thrombin inhibitor has a 

25 high inhibitory activity for thrombin. Such dissociation 
constant can be determined by reacting thrombin with a 
certain substrate which develops a color when it is hydro- 
lyzed by the action of thrombin, and then measuring the 
degree of color development as a function of time by means 

3 0 of spectrophotometry. 

In the present invention, Chromozym TH (Gly-Pro-Arg-4 - 
nitro-anilide acetate) is used as the substrate substance 
for thrombin, which develops the color by the action of 
35 thrombin. Chromozym TH is hydrolyzed by thrombin to 
produce yellow para -ni troani 1 ine . Accordingly, the 
amount of yellow para-nitroaniline thus produced can be 
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measured as the change of absorbance in the course of time 
to determine the thrombin inhibitory activity of the 
compound according to the present invention. That is, 
the enzyme activity can be determined from the rate of 
5 change in absorbance and then can be directly connected 
with the ability of the thrombin inhibitor to inhibit the 
enzyme activity (see, Methods in Enzymology, V. 80, p341- 
361, Biochemistry 27, p2144-2151, 1988). 

10 To identify the selectivity for thrombin over trypsin 

of the compound of the present invention, the inhibitory 
activity for trypsin of the compound of formula (I) is 
measured as Ki value according to the same method as the 
above method for determination of thrombin inhibitory 

15 activity, and then the ratio of the activity for trypsin 
to the activity for thrombin is calculated. In this 
case, the procedure for determination of inhibitory activ- 
ity for trypsin is substantially identical to that for 
thrombin, except that N - benzoyl - Va 1 - G ly -Arg para- 

20 nitroanilide hydrochloride is used as the substrate. 

As the result of determination of inhibitory activity 
for thrombin and trypsin of the compound of formula (I) 
according to the present invention, it can be identified 

2 5 that the compound of the present invention shows an excel- 

lent thrombin inhibitory activity and further has a high 
selectivity for thrombin against trypsin. Particularly, 
the selectivities of compounds of Examples 1 and 7 for 
thrombin against trypsin are approximately 2900 times and 
30 26304 times, respectively, whereas the selectivities of 
the known thrombin inhibitors, argatroban (A) and NAPAP 
(B) , are merely 250 times and 50 times, respectively. 
Accordingly, it can be seen that the compound (I) of the 
present invention achieves a significant improvement in 

3 5 the selectivity for thrombin against trypsin. 



As mentioned above, since the novel compound of formu- 
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la (I) according to the present invention is a thrombin 
inhibitor which shows a potent thrombin inhibitory activi- 
ty even through oral administration and also has a high 
selectivity for thrombin over trypsin, it is useful for 
5 prophylaxis of blood coagulation and treatment of various 
thrombosis . 

Accordingly, it is the third object of the present 
invention to provide a pharmaceutical composition for 
10 prophylaxis of blood coagulation and treatment of thrombo- 
sis which comprises the compound of formula (I) or its 
pharmaceut ically acceptable salt as an active ingredient. 

When the compound of formula (I) according to the 
15 present invention is administered to the subject host for 
clinical purpose, a daily dosage of the compound (I) can 
be varied preferably in the range of O.OOlmg to lOmg per 
kg of body weight. However, if required for a certain 
patient, a sepcific dosage beyond the above mentioned 
.20 dosage range can be determined depending on the a specific 
compound to be used, weight, sex and healthy condition of 
the respective patient, diet, administration time and 
method, secretion rate of the compound, other active 
component to be combined and severity of the diseases to 
25 be treated. 

The compound of the present invention can be adminis- 
tered in the form of an injectable preparation or an oral 
preparation according to the desired purpose. 

30 

The injectable preparation, for example, sterilized, 
injectable aqueous or oily suspensions can be formulated 
using a suitable dispersing agent, wetting agent or sus- 
pending agent according to the known method conventionally 
35 used in the field of preparation of injections. As the 
aqueous solvent suitable for this purpose, water, Ringer 1 s 
solution or isotonic NaCl solution can be used. In 
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addition, although a sterilized fixing oil can be used as 
the solvent or suspending medium, any non- irritable fixing 
oil including mono- or di -glycerides can be used for the 
same purpose. Furthermore, a fatty acid such as oleic 
5 acid may be added to the injectable preparation. 

The solid preparation for oral administration can be 
in the form of capsules, tablets, pills, powders and 
granules, with the capsule or tablet formulation being 

10 particularly useful. The tablets and pills can be pre- 
pared preferably in the enteric-coated formulation. In 
formulating the solid preparation, the active compound of 
formula (I) according to the present invention can be 
combined with a pharmaceutical ly acceptable carrier, for 

15 example, one or more inert diluent (s) such as sucrose, 
lactose, starch, etc., lubricants such as magnesium sili- 
cate, disintegrants, binders and the like. 

One of the major characteristic features of the com- 
20 pound of formula (I) according to the present invention is 
that the compoud of formula (I) exhibits a good pharmaco- 
logical effect even when it is formulated in the form of 
an oral preparation and then administered via oral route. 
This can be demonstrated from the result of pharmacokinet- 
25 ic experiments in rat and dog as the experimental animal. 
That is, in such experiments it could be identified that 
the active compound of the present invention is retained 
in blood for a prolonged period when it is administered 
via oral route. Accordingly, the compound of formula (I) 
30 according to the present invention is more useful in view 
of the fact that it can be effectively used in the form of 
oral preparation. 

Further, from the pharmacokinetic experiments it could 
35 also be identified that the active compound of the present 
invention can achieve the desired purpose without acute 
toxicity in mammals including rat and dog. 
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When the thrombin inhibitor according to the present 
invention is administered to obtain ant i - coagulant and 
thrombolytic effects, it can be administered in combina- 
tion with one or more substance (s) selected from the group 
5 consisting of thrombolytic agents and agents for inhibi- 
tion of thrombocyte activity. As the thrombolytic agent 
which can be used for this purpose, t - PA , urokinase, 
streptokinase, etc. can be mentioned; and aspirin, ticlop- 
idin, clopidrogel, 7E3 monoclonal antibody, etc. can be 
10 used as the agent for inhibition of thrombocyte activity. 

However, it should be understood that the preparation 
containing the active compound of the present invention 
for treatment and prophylaxis of thrombosis is not limited 
15 to those described above and can include any preparation 
useful for the same purpose. 

Hereinafter, the present invention will be more spe- 
cifically explained by the working examples. However, it 
2 0 should be understood that the examples are given only for 
the explanation of the present invention and not intended 
to limit the present invention in any manner. 

Preparation 1 
2 5 Synthesis of cvclopentyl -methvlamine 

To a solution of cyclopent anone ( 1 0ml , 113 mmol ) in 
methanol (50ml) and water (50ml) were added methylamine 
hydrochloride (7 . 6g , 113 mmol) and sodium cyanoborohydride 

30 (NaBH 3 CN) ( 7 . lg , 113 mmol). The mixture was heated to 
reflux for 12hrs at pH 6 . Methanol was evaporated under 
reduced pressure and the residue was cooled to 0°C, ad- 
justed to pH 2 using 3N hydrochloric acid and then washed 
three times with diethyl ether. The aqueous layer was 

35 cooled again to 0°C and then adjusted to pH 11 using 6N 
sodium hydroxide solution. To this mixture was added t- 
butyloxycarbonyl anhydride (24.5g, 113 mmol) in dioxane(50 
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ml) . The solution was stirred for 3 hours at room temper- 
ature and concentrated under reduced pressure to about 
30ml. The residue was extracted with ethyl acetate and 
washed with aqueous 0 . 5N hydrochloric acid and saturated 
sodium bicarbonate solutions. The organic layer was 
dried over anhydrous magnesium sulfate, filtered and 
concentrated under reduced pressure to obtain the white 
solid which was then purified by column 
chromatography (eluent = ethyl acetate : hexane = 7:3 (v/v) ) . 
Upon purification, the obtained solid product was dis- 
solved in 4N HCl-dioxane solution ( 60ml ) and the resulting 
solution was stirred for 30 minutes at room temperature. 
The solvent was evaporated in vacuo to obtain the title 
compound (13. 7g Yield :90.5%). 

X H NMR(CD 3 OD, ppm) 6 : 3.50 (m, 1H) , 2.68 (s, 3H) , 

2.10(m, 2H) , 1.86-1. 501m, 6H) 



Preparation 2 

S ynthesis of (S) -N-cyclooentvl -N-methvl - 3 - (4 -cvanophenyl ) - 
2 0 2 - (but - vloxvcarbonvlamino) propionamide 

To a solution of ( S) -3 - (4 - cyanophenyl ) - 2 - (butyloxy- 
carbonylamino) propionic acid (0.7g, 2.41 mmole) in di - 
methyl formamide (DMF, 6ml) were added, 1 - ( 3 - dimethylamino- 

25 propyl) - 3 - ethyl carbodi imide hydrochloride (EDC , 0.7g) and 
1-hydroxybenzotriazole hydrate (HOBT, 0.4g) at 0°C. The 
mixture was stirred until they are completely dissolved 
therein. To this reaction mixture were added the com- 
pound (0.4g, 2.96 mmole) prepared in Preparation 1 and N- 

30 methylmorpholine (1 . 0 ml) and then the reaction temperature 
was slowly elevated to room temperature. The reaction 
solution was stirred for 3.5 hours. After the reaction is 
completed, the reaction solution was concerntrated under 
reduced pressure to remove the volatile substances and the 

35 remaining residue was diluted with ethyl acetate, washed 
successively with aqueous saturated sodium hydrogen car- 
bonate solution, dilute hydrochloric acid and brine, dried 
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over anhydrous sodium sulfate, filtered and then concen- 
trated. The residue was purified by column chromatogra- 
phy (ethyl acetate : hexane = 7:3 (v/v) ) to obtain the 
purified title compound (0.65g, Yield : 73.0%). 
5 X H NMR(CDC1 3/ ppm) 6 : 7.61(m / 2H) , 7.32(m, 2H) , 5.48, 

5.01-4.86, 4.12{3m, 3H) , 2.75, 
2.62(2s, 3H) , 2.90-1.20(m, 17H) 
Mass (FAB, m/e) : 372 (M + +l) 

10 

Preparation 3 

S ynthesis of (S) -N-cvclopentyl -N-methvl - 3 - (4 -cyanophenyl ) - 
2 - (2 -naphthvlsulf onylamino) propionamide 

15 The compound (0.65g, 1.75 mmole) prepared in Prepara- 

tion 2 was dissolved in di chlorome thane ( 3ml ) and then 
cooled to -10°C, and t r i f luoroacet ic acid(TFA, 1ml) was 
added thereto. The reaction mixture was stirred for 5 
minutes, slowly warmed to room temperature, stirred for 30 

20 minutes and then concentrated under reduced pressure to 
remove the volatile substances. The residue was dried by 
means of a vaccum pump and then 6ml of DMF was added 
thereto. The mixture was cooled to 0°C and of N,N- 
diisopropylethylamine (lml) was added thereto. The reac- 

25 tion mixture was warmed to room temperature and stirred 
for about 5 minutes. After addition of 2 -naphthalenesul - 
fonyl chloride (0.47g, 2.07 mmole), the reaction mixture 
was stirred for one hour to complete the reaction and then 
concentrated under reduced pressure to remove the volatile 

30 substances. The residue was diluted with ethyl acetate, 
washed with saturated sodium hydrogen carbonated solution 
and brine, dried over anhydrous magnesium sulfate, fil- 
tered and concentrated. The residue was purified by 
column chromatography (ethyl acetate : hexane = 1:1 (v/v)) 

35 to obtain the title compound (0.65g, Yield : 80.2%). 
X H NMR(CDC1 3 , ppm) 5 : 8.28 (m, 1H) , 7.87 (m, 3H) , 

7.73(m, 3H) , 7.49(m, 2H) , 
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5.92 (m, 1H) , 4.50, 4.32, 
3.76 (m, m, m, 2H) , 2 . 95 (m, 2H) , 
2.36, 2.22(s, s, 3H) , 1.60- 
1.20(m, 6H) , 0.98, 0.80, 

0.47 (m, m, m, 2H) 
Mass (FAB, m/e) : 462 (M + +l) 



10 



Example 1 

g ynthesis of (S) -N-rvclopen f . vl - N - meth Y l- 3- (4-amidrazo- 
nhenvll -? - (2 -nanhthvlsu l f onvlamino) propionamide 



no 



The compound (0.65g, 1.41 mmole) prepared in Prepara- 
tion 3 was dissolved in of pyridine ( 10ml ) and the result - 
15 ing solution was introduced into a branched flask, to 
which triethylamine (0.45ml) was added. The reaction 
flask was equipped so that hydrogen sulfide (H 2 S) gas can 
be slowly introduced through one branch of the flask and 
discharged through another branch. The reaction solution 
20 was saturated with hydrogen sulfide gas, while stirring 
for about 10 minutes, during which the colorless solution 
was changed into green color and then gradually into dark 
brown. The flask was closed with rubber stopper and 
allowed to stand for 3 days at room temperature to com- 
25 plete the reaction. Then, the reaction solution was 
distilled under reduced pressure to remove the volatile 
substances and dried by means of a vaccum pump. To the 
obtained yellow solid were added acetone (15ml ) and iodo- 
methane(CH 3 I, 0.65ml) together and this mixture was heated 
30 to reflux for 30 minutes. This reaction mixture was 

distilled again under reduced pressure to remove the 
volatile substances and dried by means of a vaccum pump. 
The residue was dissolved in absolute methanol ( 8ml ) and 
then stirred. To this mixture was added portionwise 80% 
35 hydrazine hydrate (H 2 NNH 2 -H 2 0, 0.12ml, 1.98 mmole) over 
three times at an interval of 10 minutes. After the 
reaction is completed, the reaction solution was concen- 
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trated and then purified by HPLC to obtain the title com- 
pound (0.63g, Yield : 73.0%). 

HPLC condition : 
5 o eluent = methanol : water (75:25 v/v) , each of which co- 
ntains CF 3 COOH in the concentration of 0.1% 
o wavelength = 215nm 
o elution rate = 20ml/min. 

o column = Delta PAK C 18 100A (30x300mm) 

10 

X H NMR(CD 3 0D, ppm) 6 : 8.28 (d, 1H) , 7.92 (m, 3H) , 7.70- 

7.50(m, 5H) , 7.35(dd, 2H) , 4.60, 
4.45U, t, 1H) , 4.12, 3.99 (m, m, 
1H) , 3.00, 2.87(m, m, 2H) , 2.49, 
15 ■ 2.26{s, s, 3H) , 1.60-1.00, 0.73- 

0.52 (m, m, 8H) 
.Mass ( FAB , m/e) : 494 (M + + 1) 



2 0 Preparation 4 

' Synthesis of butyl -methyl amine tri f luoroacetic acid salt 

N-butyloxycarbonylbutylamine ( 140mg , 0.80 mmole ) was 
dissolved in DMF (8ml), and sodium hydride(NaH, 20mg, 1 

25 eq. wt . ) and iodome thane ( 0 . 1 0ml , 2 eq. wt . ) were added 
thereto. The reaction mixture was stirred for 30 minutes 
at room temperature and filtered through celite bed and 
then concentrated under reduced pressure to remove the 
solvent. The residue was diluted with ethyl acetate, 

30 washed with 0 . 5N aqueous hydrochloric acid solution, dried 
over anhydrous magnesium sulfate and filtered. The 
organic layer was concentrated under reduced pressure and 
dried by means of a vaccum pump to obtain a white solid, 
which was then dissolved in dichlorome thane and cooled 

35 down to 0°C. To this mixture was added 1ml of trif luo- 
roacetic acid(TFA). The reaction solution was stirred 
for 30 minutes at room temperature, concentrated under 
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reduced pressure and then dried by means of a vaccum pump 
to obtain the title compound ( 0 . 16g) in a quantitative 

yield. 

1 H NMR(CDC1 3 , ppm) 6 : 1.02(t, 3H) . 1.30-1.80(m, 4H) , 

3.04(s, 3H) . 3.52(t, 2H) , 8.20(s, 
2H) 



10 Kxamole 2 

c yn^hPais of (Si -N-butvl -K-methv l -3- (4 -ami drazonophenyl ) 
-9- ( ?. - naphthvl sul f onvlamin n) propionamide 

The compound prepared in Preparation 4 was reacted 
15 according to the same procedure as Preparations 2 and 3 to 
obtain the intermediate (S) -N-butyl-N-methyl-3- (4-cya- 
nophenyl) -2- { 2 -naphthylsulf onylamino) propionamide (0.23g) 
which was used as the starting material. This starting 
material was treated according to the same procedure as 
Example 1 to obtain the purified title compound ( 0 . lg , 
Yield : 40 . 0%) . 

1 H NMR { CD-jOD , ppm) 6 : 8.30 (d, 1H) , 7.98 (m, 3H) , 7.81- 

7.30(m, 7H) , 4.50(m. 1H) , 3.25- 
2.55(m, 4H) , 2.78, 2.45(2s, 3H) , 
1.40-0.50(m, 7H) 
Mass (FAB , m/e) : 482(M + +1) 



20 



25 



Example 3 

c ^hPsis of (s)-N-cvclop ^ nrvl-N-propvl-3-(4-amidra2ono- 
30 phenyl) -?-(^-napht-bv1 sulfo nylamino) propionamide 

The same procedure as Preparation 1, except that 
propylamine was used instead of methylamine, was carried 
out to obtain cyclopentyl -propylamine hydrochloride which 
3 5 was then treated according to the same procedure as Prepa- 
rations 2 and 3 to obtain the intermediate (S) -N-cyclo- 
pentyl-N-propyl-3- (4-cyanophenyl) -2- (2 -naphthylsulf onyla- 
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mino) propionamide (0 . 15g) . This intermediate compound was 
used as the starting material and treated according to the 
same procedure as Example 1 to obtain the purified title 
compound (0 . 08 9g, Yield : 55.1%). 
5 1 H NMR(CD 3 0D, ppm) 5 : 8.35-7.35(m, 11H) , 4.62-4.32(m, m, 

1H) , 3.90, 3.70 (m, m, 1H) , 3.10- 
2.50(m, 4H) , 1.70-0.50(m, 13H) 
Mass ( FAB , m/e) : 522{M + +1) 

10 

Example 4 

Synthesis of (S) -N-cvclopentvl -N- ( 2 -benzyloxyethyl ) -3- (4- 
amidrazonophenyl ) -2- ( 2 -naphthylsul f onylamino) propionamide 

15 The same procedure as Preparation 1, except that 2- 

benzyloxyethylamine was used instead of methylamine, was 
carried out to obtain cyclopentyl - (2 -benzyloxyethyl) amine 
hydrochloride which was then treated according to the 
same procedure as Preparations 2 and 3 to obtain the 
20 intermediate (S) -N- eye lo- pent yl - N- ( 2 -benzyloxyethyl ) -3-. 
(4 -cyanophenyl ) -2- (2-naphthylsulf onylamino) propionamide 
(0.15g) . This intermediate compound was used as the 
starting material and treated according to the same proce- 
dure as Example 1 to obtain the purified title 
25 compound (0 . 15g, Yield : 93.8%). 

^"H NMR(CD 3 OD / ppm) 6 : 8.30-7.15 (m, 16H) , 4 . 64 (m, 1H) , 

4.48, 4.39(s, S, 1H) , 4.14, 4.00, 
3.75, 3.45(m, m, m, m, 3H) , 3.10- 
2.70(m, 5H) , 1.62-1.00(m, 8H) 
30 Mass (FAB , m/e) : 614(M + +1) 

Example 5 

Synthesis of (S) -N-cyclopentyl -N-butvl - 3 - (4-amidrazonophe- 
3 5 nyl ) -2- ( 2 -naphthvl sulf onylamino) propionamide 

The same procedure as Preparation 1, except that 
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butylamine was used instead of methylamine , was carried 
out to obtain butyl -cyclopentylamine hydrochloride which 
was then treated according to the same procedure as Prepa- 
rations 2 and 3 to obtain the intermediate (S) -N-cyclo- 
5 pentyl -N-butyl-3- (4-cyanophenyl) -2- (2 -naphthylsulf onylami- 
no) propionamide (0 . 28g) . This intermediate compound was 
used as the starting material and treated according to the 
same procedure as Example 1 to obtain the purified title 
compound (0 . 18g, Yield : 60%). 
10 1 H NMR(CD 3 OD, ppm) 6 : 8.32(d, 1H) , 7 . 96 (m, 3H) , 7.78- 

7.55 (m, 5H) , 7 .42 (dd, 2H) , 

4.62, 4.30(m, m, 1H) , 4.02, 

3.90(m, m, 1H) , 3.10-2.75, 2.55 
(m, m, 4H) , 1.65-0.80(m, 12H) , 
15 0.65(t, 3H) 

Mass (FAB, m/e) : 536(M + +1) 



Example 6 

Synthesis of IS) -N-cvclopentvl -N-ethvl - 3 - (4-ami drazonophe- 
2 0 nyl) -2- ( 2 -naphthvl sulf onvlamino) propionamide 

The same procedure as Preparation 1, except that 
ethylamine was used instead of methylamine, was carried 
out to obtain cyclopentyl -ethylamine hydrochloride which 

25 was then treated according to the same procedure as Prepa- 
rations 2 and 3 to obtain the intermediate (S) -N-cyclo- 
pentyl-N-ethyl-3- (4-cyanophenyl) -2- (2 -naphthylsulf onylami- 
no) propionamide (0 . 21g) . This intermediate compound was 
used as the starting material and treated according to the 

30 same procedure as Example 1 to obtain the purified title 
compound (O.llg, Yield : 50.0%). 

X H NMR(CD 3 OD / ppm) 6 : 8.32{d, 1H) , 7.97<m, 3H) , 7.75- 

7.55 (m, 5H) , 7.42<m, 2H) , 4.60, 
4.38 (m, m, 1H) , 3.98, 3 . 87 (m, m, 
35 1H) , 3.20-2.70(m, 4H) , 1.65- 

1.00(m, 8H) , 0.95, 0.58(t, t, 3H) 
Mass ( FAB , m/e) : 508(M + +1) 
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Example 7 

Synthesis of ( S ) -N-cyclopentyl -N-methvl -3 - f4 - (methylamidi - 
no) -phenyl 1 -2- (2 -naphthvlsul f onvlamino) propionamide 

5 The intermediate compound prepared in Preparation 3 

was used as the starting material and treated according to 
the same procedure as Example 1, except that methylamine, 
instead of hydrazine, was added over 3 times at an inter- 
val of one hour, to obtain the purified title 
10 compound (0 . 064g, Yield : 8%). 

1 K NMR(CD 3 OD / ppm) d : 0.50-1.60<m, 8H) , 2 . 0 0 - 2 . 4 9 ( 2s , 

3H) , 2.84cm, 1H) , 2.96 (m, 1H) , 
3.00<s, 3H) , 4.05(m, 1H) , 4 . 50 (m, 
1H) , 7.20-8.30 (m, 11H) 
15 Mass (FAB, m/e) : 493<M + +1) 

Example 8 

Synthesis of (S) -N - eye 1 open tvl -N- methyl - 3 - [4- (1 , 1-dimethv- 

2 0 lamidi-no) phenyl] -2- ( 2 -naohthylsul f onylamino) propionamide ^ 

The intermediate compound prepared in Preparation 3 
was used as the starting material and treated according to. 
the same procedure as Example 1, except that dimethyla- 
25 mine, instead of hydrazine, was added over three times at 
an interval of one hour, to obtain the purified title com 
pound(0.18g, Yield : 22%). 

X H NMR(CD 3 OD # ppm) 5 : 0.60-1.60(01, 8H) , 2.29, 2.54(2s, 

3H) , 2.95(m, 1H) , 3.06(m, 1H) , 
30 3.09(s, 3H) , 3.31(s, 3H) , 4 . 16 (m, 

1H) , 4.60 (m, 1H) , 7.20-8.30(rn, 11H) 
Mass (FAB, m/e) : 507(M + +1) 

3 5 Example 9 

Synthesis of (S) -N - eve 1 ooentyl -N - me thy 1 - 3 - (4-amidrazo- 
nophenvl ) -2- (4 -methoxy-2 ,3,6- t rimethvlbenzenesul f onylami - 
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no) propionamide 

The compound prepared in Preparation 2 was treated 
according to the same procedure as Preparation 3, except 
5 that 4-methoxy-2, 3 , 6- trimethylbenzenesulf onyl chloride was 
used instead of 2 -naphthalenesulf onyl chloride, to obtain 
the intermediate (S) -N-cyclopentyl-N-methyl-3- (4-cyanophe- 
nyl) - 2- (4-methoxy-2 , 3, 6-trime-thylbenzenesulf onylamino) pr- 
opionamide (0 . 27g) . This intermediate compound was used 
10 as the starting material and treated according to the same 
procedure as Example 1 to obtain the purified title com- 
pound^. 16g, Yield : 57.1%). 

! H NMR(CD 3 OD, ppm) 6 : 7.62<d, 2H) , 7.40{dd, 2H) , 6.70(d, 

1H) , 4.35, 3.90<m, m, 2H) , 3.83<d, 
15 3H) , 3.00(m, 2H) , 2.50(m / 9H) , 

2.1(s, 3H) , 1.75-0 .90 (m, 8H) 

Mass ( FAB , m/e) : 516(M + +1) 



2 0 Preparation 5 

Synthesis of cyclopentvl -hvdroxvl amine 

Hydroxylamine hydrochloride (H 2 NOH - HCl , 5 . Og , 71.95 
mmole) was dissolved in water (14ml) , and methanol (30ml ) 
25 and cyclopentanone (5.1ml, 57.66 mmole) were added there- 
to. The mixture was stirred, cooled to 0°C and then 
adjusted to pH 8 by adding 6N aqueous sodium hydroxide 
solution. Sodium cyanoborohydride (NaBH 3 CN / 1 . 9g , 30.24 
mmole) was added thereto. The mixture was warmed to room 

30 temperature and then stirred. The reaction mixture was 
retained at pH 4 by adding portionwise the mixed solution 
of 6N HCl (20ml) and methanol ( 3 0ml ) in the course of the 
reaction. After 5 hours, the reaction mixture was ad- 
justed to pH 7 and distilled under reduced pressure to 

35 remove methanol. The remaining reaction solution was 
cooled down to 0°C, adjusted again to pH 11, saturated 
with sodium chloride and then extracted four times with 
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chloroform. The extract was dried over anhydrous magne- 
sium sulfate, filtered and concentrated to obtain the 
title compound (3.4g, Yield : 58*3%). 

X H NMR(CDC1 3 , ppm) 6 : 7 . 2 0 - 5 . 00 (bs , 1H) , 3.56 (m, 1H) , 
5 1.90-1.45<m, 9H) 

Example 10 

Synthesis of (S) -N-cvclopentvl -N- hydroxy- 3 - (4-amidrazo- 
10 nophenvl) - 2- ( 2 -naphthvlsul f onylamino) propionamide 

The compound prepared in Preparation 5 was treated 
according to the same procedure as Preparations 2 and 3 to 
obtain the intermediate (S) -N-cyclopentyl -N-hydroxy-3 - 
15 (4 -cyanophenyl ) -2- ( 2 -naphthylsul f onylamino) propionamide (0 . 
lg) . This intermediate compound was used as the starting 
material and treated according to the same procedure as 
Example 1 to obtain the purified title compound (0.07g, 
Yield : 63 . 6%) . 

20 X H NMR(CD 3 OD ; ppm) 5 : 8. 25-7. 30 (m, 11K) , 4.75 (m, 1H) , ... 

4.30{m / 1H) , 3.10, 2 . 75 (m, m f . 
2H) , 1 . 70-1 . 00 (m, 8H) 
Mass (FAB, m/e) : 496(M + +1) 

25 

Example 11 

S ynthesis of (S) -N-cvclopentvl-N- (2 -hvdroxvethvl ) -3- (4- 
amidrazonophenvl) -2- (2 -naohthvlsulf onylamino) propionamide 

30 The compound (0 . 15g, 0.24 mmole) prepared in Example 4 

was dissolved in methanol ( 10ml ) and then palladium hy- 
droxide ( 0 . 02g) was added thereto. Hydrogen balloon was 
attached to the reaction vessel. After stirring for 2 
days, the reaction mixture was filtered through a celite 

35 bed and concentrated. The residue was purified by HPLC 
to obtain the title compound ( 0 . 08g, Yield : 63.7%). HPLC 
condition was identical to that used in Example 1. 
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X H NMR(CD 3 OD, ppm) 6 : 7 . 80 -7 . 0 0 (m, 11H) , 4.47 (m, 1H) , 

4 .00 (m, 1H) , 3 . 60 (m, 2H) , 

3.10-2.70(m, 4H) , 1 . 70 - 1 . 10 (m, 
8H) 

Mass (FAB, m/e) : 524 (M + +l) 



Example 12 

Synthesis of (S) -N-cyclopentvl -N-methvl - 3 - [4 - {methyl amidi -_ 
no) -phenyl 1 -2- (4 -methoxv-2 , 3 , 6 - t rimethvlbenzenesul f onyla - 
mino) propionamide 

The same procedure as Example 9, except that methyla- 
mine, instead of hydrazine, was added over three times at 
an interval of one hour, was carried out to obtain the 
purified title compound ( 0 . 08g , Yield : 28.3%). 
X H NMR(CD 3 OD / ppm) 6 : 7.65(d, 2H) , 7.40(dd, 2H) , 6.70<d, 

1H), 4.40, 3.90 (m, m, 2H) , 3,85<d, 
3H) , 3.20-2.90(m, 5H) , 2.55(m, 9H) , 
2.10(s, 3H) , 1.75-0.90(m, 8H) 
Mass (FAB, m/e) : 515 (M + +l) 



Example 13 

Synthesis of (S) -N , N- dimethyl - 3 - ( 4 - amidrazonophenyl ) -2- (2- 
naohthylsulf onylamino) propio namide 

The same procedure as Preparations 2 and 3, except 
that dimethylamine was used, was carried out to obtain the 
intermediate (S) -N , N - dimethyl - 3 - ( 4 - cyanophenyl ) -2- (2- 
naphthylsulf onylamino) -propionamide (0 . llg) . This in- 
termediate compound was used as the starting material and 
treated according to the same procedure as Example 1 to 
obtain the purified title compound ( 0 . 080g , Yield : 53%) . 
^■H NMR(CD 3 OD, ppm) 6 : 2.19(s, 3H) , 2.62(s, 3H) , 2.70- 

2.95(m, 2H) , 4.41(m, 1H) , 7.20- 
8.30(m, 11H) 
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Mass (FAB , m/e) : 440(M + +1) 



Example 14 

5 Synthesis of (S) -N . N- dimethyl - 3 - f4- (methvlamid ino) phenyl! - 
2- (2 -naphthvlsulf onvlamino) propionamide 

The same procedure as Example 13, except that instead 
of hydrazine in the procedure of Example 1, methylamine is 
10 added over three times at an interval of one hour, was 
carried out to obtain the purified title compound ( 0 . 1 Og , 
Yield : 48%) . 

X H NMR(CD 3 0D / ppm) 6 : 2.31(s, 3H) , 2.75(3, 3H) , 2.80- 

3.05(m, 2H) , 3.07(s, 3H) , 4.54 
15 (m, 1H) , 7.30-8.40(m, 11H) 

Mass (FAB, m/e) : 439(M + +1) 



Example 15 

2 0 Synthesis of (S) -N- cyclohexvl -N- methyl - 3 - ( 4 -amid razonophe- 
nyl) -2- (2 -naphthvlsulf onvlamino) propionamide 

The same procedure as Preparation 1, except that 
cyclohexanone was used instead of cyclopentanone , was 
25 carried out to obtain cyclohexyl -methylamine hydrochlo- 
ride, which was then treated according to the same proce- 
dure as Preparations 2 and 3 to obtain the intermediate 
(S) -N- cyclohexyl -N-methyl -3 - ( 4 -cyano-phenyl > -2- (2-naphthy- 
1 sul fonylamino) propionamide ( 0 . 2 lg ) . This intermediate 
30 compound was used as the starting material and treated 
according to the same procedure as Example 1 to obtain the 
purified title compound ( 0 . 17g , Yield : 73.9%). 
1 H NMR(CD 3 OD, ppm) 6 : 8.32(d, 1H) , 7.95 (m, 3H> , 7.75- 

7.53(m, 5H) , 7.40(dd, 2H) , 4.50, 
35 4.21, 3.62(m, m, m, 2H) , 3.05(m, 

1H) , 2.90 (m, 1H) , 2.55, 2.40(s, 
s, 3H) , 1.80-0.62 (m, 10H) 
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Mass (FAB, m/e) : 508(M + +1) 



Exam ple 16 

5 .g ynhhesis of (S) -N-cvclo oropvl -N-methyl - 3 - (4-amidrazo- 
nophRnvl) -2- (2-naphthvlsulf onvlamino) prop ionamide 

The same procedure as Preparation 1, except that 
cyclopropanone was used instead of cyclopentanone , was 

0 carried out to obtain cyclopropyl -methylamine hydrochlo- 
ride, which was then treated according to the same proce- 
dure as Preparations 2 and 3 to obtain the intermediate 
(S) -N-cyclopropyl-N-methyl-3 - (4 -cyano -phenyl ) -2- (2-naphth- 
ylsulf onylamino) propionamide (0 . 21g) . This intermediate 

5 compound was used as the starting material and treated 
according to the same procedure as Example 1 to obtain the 
purified title compound (0 . 06g, Yield : 12%). 

X H NMR(CD 3 OD, ppm) 6 : 0.40-0.90 (m, 4H) , 2.40<s, 3H) , 

2.75(m, 1H) , 2.95{m, 1H) , 7.20- 
l0 8.30(m, 11H) 

Mass ( FAB , m/e) : 466(M + +1) 



Preparation 6 

2 5 synthesis of (S) -3- ( 4 - cvanoohenvl ) -N-cyclopenty l -N-me thyl - 

2- ( 2 -naphthalen- 1 - vl -acetvlamino) -prop ionamide 

The compound (0 . 51g, 1.34 mmole) prepared in Prepara- 
tion 2 was dissolved in 3ml of dichloromethane and cooled 
30 down to -10°C, and then trif luoroacetic acid(TFA, 3ml) was 
added thereto. The reaction mixture was stirred for 5 
minutes, slowly warmed to room temperature, stirred again 
for 30 minutes and then distilled under reduced pressure 
to remove the volatile substance. The residue was dried 

3 5 using a vacuum pump and then DMF(lOml) was added thereto. 

This solution was cooled to -10°C, and l-(3- 
dimethylaminopropyl) - 3 - e thylcarbodi imide hydrochloride 
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(EDC , 0.4g) and 1 -hydroxybenzotriazole (HOBT, 0.2g) were 
added thereto and then stirred until they are completely 
dissolved. To the resulting solution were added 1 -naph- 
thalene acetic acid(0.26g, 1.4 mmole) and N , N - 
5 diisopropylethylamine ( 1 . 2ml ) . The reaction mixture was 
slowly warmed to room temperature and stirred for 3 hours. 
Upon completion of the reaction, the reaction solution was 
distilled under reduced pressure to remove the volatile 
substance. The residue was diluted with ethyl acetate, 
10 washed successively with aqueous saturated sodium hydrogen 
carbonate solution, dilute hydrochloric acid and brine, 
dried over anhydrous magnesium sulfate and then filtered. 
The filtrate was concentrated and the residue was purified 
by column chromatography (methanol : chloroform^ 1 : 99 (v/v) ) 
15 to obtain the title compound (0.42g, Yield : 68%). 

1 U NMR{CDC1 3 , ppm) 6 : 8.0-6.8(m, 11H) , 6.5<m, 1H) , 5.1- 

5.3(m, . 1H) , 4.8-4.2{m, 1H) , 4.1- 
3.8(m, 2H) , 3.0-2.6(m, 5H) , 1.8- 
1.3 (m, 8H) 

20 

Example 17 

Synthesis of (S) -3- [4 - ( amidrazono) phenyl 1 -K - cvclooent vl - N - 
methvl - 2 - ( 2 -naphthalen- 1 -yl -acetylamino) prooionamide 

25 

The compound ( 0 . 21g , 0.48 mmole) prepared in Prepara- 
tion 6 was dissolved in pyridine ( 3ml ) and the resulting 
solution was introduced into a branched flask, to which 
triethylamine (0 . 2ml ) was added. The reaction flask was 

30 equipped so that hydrogen sulfide (H 2 S) gas can be slowly 
introduced through one branch of the flask and discharged 
through another branch. The reaction solution was satu- 
rated with hydrogen sulfide gas while stirring for about 
10 minutes, during which the colorless solution was 

35 changed into green color and then gradually into dark 
brown. The flask was closed with rubber stopper and 
allowed to stand for 3 days at room temperature to com- 
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plete the reaction. Then, the reaction solution was 
distilled under reduced pressure to remove the volatile 
substance and dried by means of a vaccum pump. To the 
obtained yellow solid were added acetone ( 1 Oml ) and iodo- 
5 methane (CH3I, 0.3ml) together and the mixture was heated 
under reflux for 30 minutes. This reaction mixture was 

distilled again under reduced pressure to remove the 
volatile substance and dried by means of a vaccum pump. 
The residue was dissolved in absolute methanol (5ml) and 
10 then stirred. To this mixture was added portionwise 80% 
hydrazine hydrate (H 2 NNH 2 -H 2 0, 0.04ml, 0.72 mmole) over 
three times at an interval of 10 minutes. After the 
reaction is completed, the reaction solution was concen- 
trated and then purified by HPLC to obtain the title 
15 compound (0.16g, Yield : 70%). 

1 H NMR(CD 3 OD / ppm) 6 : 8.0-7.3(m, 11H) , 5. 3-5. Km, 1H) , 

4.8-4.2(m, 1H) , 3.9(s, 2H) , 3.2- 
2.9(m, 2H) , 2.78, 2.72 (2s, 3H) , 
1.8-1.3(m, 8H) 
20 Mass (FAB, m/e) : 472(M + +1) 



Example 18 

.g ynt-h^sis of (S) -3- T4- f amidra zono) -phenyl! -N-cvclopentyl - 
2 5 N-methv3 -2- ( 5 -dimethvlamino-nap hthalene - 1 - sul f onyl amino) 
-propionamide 

The same procedure as Preparation 3, except that 5- 
(N , N-dimethylamino) - 1 -naphthalenesul f onyl chloride was 

30 used instead of 2 -naphthalenesul f onyl chloride, was 
carried out to obtain the intermediate (S) -3- (4 -cyanophe- 
nyl) -N-cyclo-pentyl-N-methyl-2- ( 5 -dimethylamino-naphthale- 
ne - 1 -sul f onyl amino) -propionamide (0 . 55g, 1.09 mmole) . 
This intermediate compound was then treated according to 

35 the same procedure as Example 1 to obtain the purified 
title compound (0. 3 5g, Yield : 60%). 

^-H NMR(CD 3 OD, ppm) b : 8. 6-7.3 (m, 10H) , 4. 6-3. 9 (m, 2H) , 
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3.11(s. 3H) , 3.0(s, 3H) , 3.05- 
2.8(m, 2H) , 2.5, 2.4(2s, 3H) , 1.7- 



0.9 (m, 10H) 
Mass (FAB, m/e) : 537(M + +1) 



Exam ple 19 

gvnt-hflBis of <S) -3- f4- (amidraz ono) -phenyl] -N-cyclopentyl- 
M-m^t-hyl-2- (5-methoxv-nanhthal finB-l-aulfonvlainino) -propio- 

10 namide 

The same procedure as Preparation 3, except that 5- 
methoxy-l-naphthalenesulfonyl chloride was used instead 
of 2-naphthalenesulfonyl chloride, was carried out to 
15 obtain the intermediate (S ) - 3 - (4 -cyanophenyl ) -N-cyclopen- 
tyl-N-methyl-2- (5-methoxy-naphth-alene-l-sulf onylamino) - 
P ropionamide(0.18g, 0.37 mmole). This intermediate 
compound was then treated according to the same procedure 
as Example 1 to obtain the purified title compound ( 0 . 12g , 

20 Yield : 65%) . 

1 H NMR(CD 3 0D, ppm) 6 : 8.5-7.0 (m, 10H) , 4.6-4.0(m, 2H) , 

4.2(s, 3H) , 3.0-2.8(m, 2H) , 2.48- 
2.45(2s, 3H) , 1.7-1.0(m, 8H) 
Mass (FAB, m/e) : 523 (M + +l) 

25 

Example 2 0 

.q ynt-hgsis o f (S) -3- f4- (amidrazono) -P henvll -N-cyclopentyl- 
N-methvl-2- (6 . 7 - dimethoxv-naphthalene- 2 - sul f onylamino ) - 
3 0 propi onamide 

The same procedure as Preparation 3, except that 6,7- 
dime- thoxy- 2 - naphthalenesul f onyl chloride was used 
instead of 2-naphthalenesulfonyl chloride, was carried out 
35 to obtain the intermediate (S) -3- (4 -cyanophenyl) -N-cyclo- 
pentyl -N-methyl-2- ( 6 , 7 -dimethoxy- naphthalene - 2 - sul f ony- 
lamino) -propionamide (2.2g, 2.2 mmole). This intermedi- 
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ate compound was then treated according to the sam 
procedure as Example 1 to obtain the purified titl 
compound (1. 5 5g, Yield : 67%). 

!h NMR<CD 3 OD, ppm) 5 : 8.4-7.3 (m, 9H) , 4.7-4.0<m, 2H) 

4.2-4.0(2s, 6H) , 3.2-2.8(m, 2H) , 
2.6~2.2(2s, 3H) , 1.7-1.0(m, 8H) 

Mass (FAB, m/e) : 554(M + +1) 



10 Example 21 

Q ynt-hesis of (S) -3- f4- (methvla midino) -phenyl] -N-cyclopen- 
1- yl -N-methyl-2- ( 5 -dimethvlamino- n aphthalene - 1 - sul fonyla - 
mino) -propionamide 

15 The same procedure as Preparation 3, except that 5- 

<N,N-dimethylamino) - 1 -naphthalenesul f onyl chloride was 
used instead of 2 -napht halenesul f onyl chloride, was 
carried out to obtain the intermediate (S) -3 - (4 -cyanophe- 
nyl) -N-cyclopentyl-N-methyl-2- { 5 - dimethylamino- naphtha - 
20 lene-1 -sulf onylamino) -propionamide (0 .3g, 0.6 mmole) . 
This intermediate compound was then treated according to 
the same procedure as Example 1, except that methylamine 
is used instead of 80% hydrazine hydrate, to obtain the 
purified title compound ( 0 . 08g , Yield : 25%). 
25 1 H NMR(CD 3 OD, ppm) 6 : 8.52-7.25(m, 10H) , 4.55-4.42 (m, 

2H) , 4.23-3.98(m, 2H) , 3.09(s, 
3H) , 3.06-2.80(m, 2H) , 2.90(m, 
6H) , 2.45<s, 3H> , 2.38(s, 3H) , 
1.76-0.90(m, 8H) 
30 Mass (FAB, m/e) : 536 (M + +l) 



Example 2 2 

Synthesis of (S) -3- f4- (amidrazono) -phenyl! -N- cyclopentyl 
35 N-methvl -2- (naphthalene- 1 - sul f onylam ino) -propionamide 



The same procedure as Preparation 3, except that 1- 
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naphthalenesulf onyl chloride was used instead of 2- 
naphthalenesulf onyl chloride, was carried out to obtain 
the intermediate (S) -3- (4-cyanophenyl) -N- eye 1 open tyl -N- 
methyl-2- (naphthalene- 1 -sulf onylamino) -propionamide { 0 . 5g , 
5 1 mmole) . This intermediate compound was then treated 
according to the same procedure as Example 1 to obtain 
the purified title compound (0 .2g, Yield : 40%). 
1 H NMR(CD 3 0D / ppm) 6 : 8 . 61 -7 . 28 (m # 11H) , 4.55-4. 41{m f 

2H) , 4.23-4.00(m, 2H) , 3.00- 
10 2.84(m, 2H) , 2.49, 2.41(2s,3H), 

1 .70-1 . 00 (m, 8H) 
Mass (FAB, m/e) : 494(M + +1) 

15 Example 2 3 

Synthesis of (S) -3- f4- (amidrazono) -phenyl 1 -N-cvclopentvl- 
N-methvl-2- f2- ( naohthaien - 1 - vl -oxv) acetvlaminol -propiona- 
mide 

20 The same procedure as Preparation 6, except that (1- 

naphthoxy) acetic acid was used instead of 1 - naphthalene 
acetic acid, was carried out to obtain the intermediate 
(S) -3- (4-cyanophenyl) -N- cyclopentyl -N- methyl - 2 - [2- (naph- 
thalen-l-yloxy) -acetylamino] -propionamide (0 . 59g, 1 .3 mmole 

25 ) . This intermediate compound was then treated according 
to the same procedure as Example 17 to obtain the purified 
title compound (0 .38g, Yield : 60%). 

2 H NMR(CD 3 0D, ppm) b : 8.25-6.8(m, 11H) , 5.38-5.22(m, 2H) , 

4.77-4.39(m / 2H) , 4.70(5, 2H) , 
30 3.21-3.05(m, 2H) , 2 . 8 8 - 2 . 77 ( 2 s , 

3H) , 1 .92-1 .40 (m, 8H) 
Mass (FAB, m/e) : 488 (M + +l) 

3 5 Example 2 4 

Synthesis of (S) -3 - f 4 - (amidrazono) -phenyl 1 -N-cvclooentyl - 
N-methvl -2- f 2 - ( naohthal en - 2 -yl -oxv) acetvlaminol -propiona- 
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mide 

The same procedure as Preparation 6, except that (2- 
naphthoxy) acetic acid was used instead of 1 -naphthalene 
5 acetic acid, was carried out to obtain the intermediate 
(S) -3- [4- (amino-hydrazonomethyl) -phenyl] -N-cyclopentyl-N- 
methyl-2- [2- (naphthalen- 2 -yl - oxy) acetyl amino] -propiona- 
mide (0.7g, 1.54 mmole) . This intermediate compound was 
then treated according to the same procedure as Example 17 
0 to obtain the purified title compound (0 . 59g, Yield : 63%) . 
X H NMR(CD 3 OD f ppm) 6 : 7 . 80-7 . 14 (m, 11H) , 5 . 3 5 - 5 . 18 (m, 

1H) , 4.76-4.35<m, 1H) , 4.61(s, 
2H) , 3.18-3.05{m, 2H) , 2.85- 
2.75(2s, 3H) f 1.85-1.25(m, 8H) 
15 Mass {FAB, m/e) : 488(M + +1) 



Preparation 7 

Synthesis of N- t -butoxvcarbonvl -N-methvlaminoacet ic acid 
2 0 methyl ester 

Glycine methyl ester hydrochloride ( 1 . Og , 8.2 mmole) 
was dissolved in water (12ml) and IN aqueous sodium hydrox- 
ide solution (8 .2ml) , and then 1 , 4 -dioxane (20ml ) was added 

25 thereto. To this mixture was added di - t -butyldicarbon- 
ate(2.2g, 9.8 mmole) at 0°C, and the mixture was warmed to 
room temperature and stirred for 2 hours. The volatile 
substance was removed from the reaction mixture under 
reduced pressure and the residue was diluted with ethyl 

30 acetate, washed successively with aqueous saturated sodium 
hydrogen carbonate solution, dilute hydrochloric acid and 
saturated saline, dried over anhydrous sodium sulfate, 
filtered and then concentrated. The resulting product 
was dissolved in dimethyl formamide (DMF , 10ml). To this 

35 solution was slowly added 60% sodium hydride (NaH, 0.25g, 
6.4 mmole) at 0°C and then added dropwise iodometh 
ane(CHoI, 1.1ml). The mixture was slowly warmed to room 
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temperature and stirred for 3 hours at the same tempera- 
ture. The mixture was filtered through a Celite bed and 
concentrated under reduced pressure. The residue was 
diluted with ethyl acetate, washed successively with 
5 aqueous saturated sodium hydrogen carbonate solution, 
dilute hydrochloric acid and brine, dried over anhydrous 
sodium sulfate, filtered and then concentrated. The 
residue was purified by column chromatography using ethyl 
acetate/hexane (6/4, by volume) as an eluent to obtain the 
10 purified title compound ( 1 . Og , Yield : 65%). 

X H NMR(CDC1 3 , ppm) 6 : 1.45(d, 9H) , 2.95(s, 3H> , 3.78(s, 

3H} , 3.92(s, 1H) , 4.00(s, 1H) 
Mass (FAB, m/e) : 204 (M+l) 



15 

Preparation 8 

Synthesis of ( f (S) -2- ( t -butoxycarbonylamino) -3- (4-c vanoph- 
enyl) -propionvll -methvlaminol -acetic acid methyl ester 

2 0 (S) -2- (t -butoxycarbonylamino) -3- (4 -cyanophenyl ) propio- 

nic acid(0.5g, 1.72 mmole) was dissolved in dimethyl forma.- 
mide (DMF) . The resulting solution was cooled down to 
0°C, and then 1- (3 -dimethylaminopropyl ) -3 -rnethylcarbodii - 
mide hydrochloride ( EDC , 0.39g) and 1 -hydroxybenzotriazole 

25 (HOBT, 0.28g) were added thereto and stirred until they 
are completely dissolved. Separately, the compound 
(0.35g, 1.72 mmole) prepared in Preparation 7 was dis- 
solved in dichloromethane (2ml) and cooled down to -10°C. 
Trif luoroacetic acid (2ml) was added thereto and the mix- 

30 ture was stirred for 5 minutes, slowly warmed to room 
temperature, stirred again for 30 minutes and then dis- 
tilled under reduced pressure to remove the volatile 
substance. The resulting compound thus prepared and N- 
methylmorpholine (lml ) were added to the solution as ob- 

35 tained above, and then the reaction solution was slowly 
warmed to room temperature and stirred for 3.5 hours. 
Upon completion of the reaction, the reaction solution was 
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distilled under reduced pressure to remove the volatile 
substance. The residue was diluted with ethyl acetate, 
washed successively with aqueous saturated sodium hydrogen 
carbonate solution, dilute hydrochloric acid and brine, 
dried over anhydrous sodium sulfate, filtered and then 
concentrated. The residue was purified by column chroma- 
tography using ethyl acetate/hexane (3/7 , by volume) as an 
eluent to obtain the purified title compound ( 0 . 58g , Yield 
: 90%) . 

X H NMR(CDC1 3/ ppm) 6 : 1.40<m, 9H) , 3.08(s, 3H) , 2.95- 

3.25 (m, 2H) , 3.78(3, 3H) , 3.89- 
4.35(m, 2H) , 4.95(m, 1H) , 5.52(d, 
1H) , 7.35 (m, 2H) , 7.60(m, 2H) 

Mass (FAB, m/e) : 376 (M+l) 
Preparation 9 

S ynthesis of 1-M3- (4 -cvanoohenvl ) - (S) -2- (naphthalene- 2 - 

sulf onvlamino) -propionvll -methyl amino) - acet ic acid methyl 

ester 

The compound (0 . 57g, 1.52 mmole) prepared in Prepara- 
tion 8 was dissolved in dichloromethane ( 2ml ) and cooled 
down to -10°C, and then tri f luoroacetic acid(TFA, 2ml) was 
5 added thereto. The reaction mixture was stirred for 5 
minutes, slowly warmed to room temperature, stirred again 
for 30 minutes and then distilled under reduced pressure 
to remove the volatile substance. The residue was dried 
using a vacuum pump and then DMF(lOml) was added thereto. 
0 This solution was cooled down to -10°C and N,N- 
diisopropylethylamine ( lml ) was added thereto. This 
reaction solution was warmed to room temperature and 
stirred for about 5 minutes and then 2 -naphthalenesul f onyl 
chloride (0.41g, 1.82 mmole) was added thereto. The 
5 reaction mixture was stirred for one hour to complete the 
reaction and distilled under reduced pressure to remove 
the volatile substance. The residue was diluted with 
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ethyl acetate, washed two times with water, dried over 
anhydrous magnesium sulfate and then filtered. The fil 
trate was concentrated and the residue was purified by 
column chromatography using ethyl acetate/hexane (1/1 , by 
5 volume) as an eluent to obtain the purified title com- 
pound <0.55g, Yield : 78%). 

X H NMR(CDC1 3 , ppm) 6 : 2.88(3, 3H) , 2.80-3.20(m, 2H) , 

3.80(d, 3H) , 4.12(d, 2H) , 4.58<m, 
1H) , 6.40(d, 1H) , 7.20-8.40<m, 
10 HH) 

Mass (FAB, m/e) : 466 (M+l) 



Example 2 5 

15 Synthesis of f [3- (4 -amidrazono-phenvl ) - (S) -2- ( naphthalene - 
2 - sul - f onvlamino) -propionvll -methyl -amino) -acetic acid 
methyl ester 

The compound ( 0 . 55g , 1.18 mmole) prepared in Prepara- 

20 tion 9 was dissolved in pyridine ( 1 0ml ) and the resulting 
solution was introduced into a branched flask, to which 
triethylamine (0 .45ml) was added. The reaction flask was 
equipped so that hydrogen sulfide (H 2 S) gas can be slowly 
introduced through one branch of the flask and discharged 

25 through another branch. The reaction solution was satu- 
rated with hydrogen sulfide gas, while stirring for about 
10 minutes, during which the colorless solution was 
changed into green color and then gradually into dark 
brown. The flask was closed with rubber stopper and 

30 allowed to stand for 3 days at room temperature. Upon 
completion of the reaction, the reaction solution was 
distilled under reduced pressure to remove the volatile 
substance and dried by means of a vaccum pump. To the 
obtained yellow solid were added acetone ( 10ml ) and iodo- 

35 methane (CH3I , 0.55ml) together and the mixture was heated 
under reflux for 30 minutes. This reaction mixture was 

distilled again under reduced pressure to remove the 
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volatile substance and dried by means of a vaccum pump. 
The residue was dissolved in absolute methanol ( 5ml ) and 
then stirred. To this solution was added portionwise 80% 
hydrazine hydrate (H 2 NNH 2 *H 2 0, 0.11ml, 1.77 mmole) over 
5 three times at an interval of 10 minutes. After the 
reaction is completed, the reaction solution was concen- 
trated and then purified by HPLC to obtain the title 
compound (0 .25g, Yield : 43%). 

X H NMR(CD 3 OD, ppm) 6 : 2.95<s, 3H) , 2.70-3.20 (m, 2H) , 
10 3.54<S, 3H) , 3.80(d, 2H) , 

4.55(m, 1H) , 7.20-8.30<m, 11H) 

Mass (FAB, m/e) : 498 (M+l) 
15 Example 2 6 

Synthesis of ( f3 - (4 -amidrazono-phenvl )- (S) - 2 - (naphthalene - 
2 -sul -f onvl amino) propionvll -methyl -amino) -acetic acid 

The compound (160mg, 0.32 mmole) prepared in Example 25 
20 was dissolved in the mixed solvent (4ml) of methanol and 
water (3:1) . To this solution was slowly added lithium 
hydroxide hydrate (LiOH-H 2 0, 0.016g, 0.38 mmole) at 0°C 
and the mixture was stirred for 2 hours at room tempera- 
ture. Upon completion of the reaction, the reaction 
25 solution was concentrated and purified by HPLC to obtain 
the title compound (5 Omg , Yield : 32%). 

1 H NMR(CD 3 OD, ppm) 6 : 2.20-2.60 (m, 2H) , 2.48 (s, 3H) , 

2.78(s f 3H) , 2.321m, 2H) , 4 . 12 (m, 
1H) , 6 . 80-7 .80 (m, 11H) 

30 Mass (FAB, m/e) : 484 (M+l) 
Example 2 7 

Synthesis of (S) -2- { f3- (4 -amidrazono-phenvl ) - (S) -2- (naph- 
3 5 thalene- 2 - sul f onvlamino) -propionvl 1 -methyl -amino} -prooion - 
ic acid methyl ester 
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The same procedure as Preparation 7, except that (D- 
alanine methyl ester was used instead of glycine methyl 
ester, was carried out to obtain (L) - (N-t-bu 
toxycarbonyl-N-methyl) -alanine methyl ester, which was 
5 then treated according to the same procedure as Prepara- 
tions 8 and 9 to obtain the intermediate (S) -2 - { [3 - (4 - 
cyanophenyl) - (S) -2- (naphthalene-2-sulf onylamino) propionyl] 
-methyl -amino} -propionic acid methyl ester ( 1 . 43g) . This 
intermediate compound was treated according to the same 
10 procedure as Example 25 to obtain the purified title 
compound (0 .64g, Yield : 48%). 

X H NMR(CD 3 OD, ppm) 6 : 0.69, 0.88(d, d, 3H) , 2.79, 2.95<s, 

s, 3H) , 2.80, 3.06(m, m, 2H) , 3.48, 
3.57{s, s, 3H) , 4.29(m, 1H) , 4.55 
15 (m, 1H) , 7.30-8.30(m, 11H) 

/Mass (FAB, m/e) : 512 (M+l) 



Example 2 8 

20 • Synthesis of (S) -2-f T3- {4 -amidrazono-phe nyl ) - (S ) -2- (naph- . 
r.halene-2-sulfonvIamino) -propionvll -met hvl -amino) -propion- 
ic acid 

The compound prepared in Example 27 was treated ac- 
25 cording to the same procedure as Example 26 to obtain the 
purified title compound ( 0 . 06g , Yield : 41%). 

1 H NMR(CD 3 OD, ppm) 6 : 0.64, 0.95<d, d, 3H) , 2.76, 2.92(s, 

s, 3H) , 2.83, 3.09(m, m, 2H) , 4.37 
(m, 1H) , 4.54 (m, 1H) , 7.30-8.40{m, 
30 HH) 
Mass (FAB, m/e) : 498 (M+l) 



Example 2 9 

3 5 Synthesis of ( R) - 2 - ( [ 3 - ( 4 - amidrazono - phenyl ) - (S) -2- (naph- 
thalene - 2 - sul f onvlamino) -propionyll -m ethyl -amino ) -propion- 
ic acid methyl ester 
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The same procedure as Preparation 7, except that (D) - 
alanine methyl ester is used instead of glycine methyl 
ester, was carried out to obtain (D) - (N-t-butoxycarbonyl- 
N-methyl ) -alanine methyl ester, which was then treated 
5 according to the same procedure as Preparations 8 and 9 to 
obtain the intermediate (R) - 2 - { [3 - (4 - cyanopheny 1 ) - ( S ) - 2 - 
(naphthalene-2-sulf onylamino) propionyl] -methyl -amino} -pro- 
pionic acid methyl ester ( 0 . 78g) . This intermediate 
compound was treated according to the same procedure as 
10 Example 25 to obtain the purified title compound ( 0 . 58g , 
Yield : 70%) . 

X H NMR(CD 3 OD, ppm) 6 : 0.89, 1.21(d, d, 3H) , 2.46, 2.94(s, 

s, 3H) , 2.80, 3.08cm, m, 2H) , 3.49, 
3.78(s, s, 3H), 4.29(m, 1H) , 4.59 
15 <m, 1H) , 7.30-8.40(m, 11H) 

Mass (FAB, m/e) : 512 (M+l) 



Example 3 0 

2 0 Synthesis of (R) -2 - ( f 3 - ( 4 -amidrazono-phenvl ) - (S) -2- (naph- 
thalene- 2 - sul fonvlamino) -propionvll -methvl -amino) -propion- 
ic acid 

The compound (0 . 03g, 0.059 mmole) prepared in Example 
25 29 was treated according to the same procedure as Example 
26 to obtain the purified title compound ( 0 . 0 lg , Yield : 
33%) . 

X H NMR(CD 3 OD, ppm) 6 : 0.90, 1.18(d, d, 3H) , 2.44, 2.92(s, 

s, 3H) , 2.82, 3.08(m, m, 2H) , 4.33 
30 (m, IK), 4.62cm, 1H) , 7.30-8.40(m, 

11H) 

Mass (FAB, m/e) : 498 (M+l) 



35 



Example 31 

Synthesis of (R) -2- ( [3- ( 4 -amidrazono-phenvl ) - (S) -2- (naph- 
thalene - 2 - sulf onylamino) -propionyl ] -methyl -amino) -3-meth- 
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vl-butvric acid methyl ester 

The same procedure as Preparation 7, except that (D) - 
valine methyl ester was used instead of glycine methyl 
5 ester, was carried out to obtain (D) - (N- t -butoxycarbonyl - 
N-methyl ) -valne methyl ester, which was then treated 
according to the same procedure as Preparations 8 and 9 to 
obtain the intermediate (R) -2 - { [3- (4 -cyanophenyl ) - (S) -2 - 
(naphthalene- 2 -sul fonyl amino) propionyl ] -methyl -amino } -3 - 
10 methyl -butyric acid methyl ester (0 . 19g) . This intermedi- 
ate compound was treated according to the same procedure 
as Example 25 to obtain the purified title compound ( 0 . llg , 
Yield : 55%) . 

X H NMR(CD 3 OD / ppm) 6 : 0.59, 0.70(d, d, 3H) , 0.89, 0.98(d, 
15 d, 3H) , 2.09, 2.21(m, m, 1H) , 2.75, 

3.06(s, s, 3H) , 3.40, 3.68(s, s, 
3H) , 4.34, 4.38 (d, d, 1H) , 4.63, 
4.70 (m, m, 1H) , 7.20-8.40(m, 11H) 
Mass (FAB, m/e) : 540(M + +1) 

20 

Example 3 2 

Synthesis of (R) -2- ( [3- ( 4 - amidra zono - phenyl ) - (S) -2- (naph- 
thalene- 2 -sul fonyl ami no) -propionyl ] -methvl -amino) - 3 -methyl 
2 5 -butyric acid 

The compound prepared in Example 31 was treated ac- 
cording to the same procedure as Example 26 to obtain the 
purified title compound ( 0 . 04g , Yield : 40%). 
30 X H NMR(CD 3 OD, ppm) 5 : 0.57, 0.63(d, d, 3H) , 0.92, 0.99(d, 

d, 3H) , 2.09, 2.18 (m, m, 1H) , 2.74, 
3.08(s, s, 3H) , 4.18, 4.36(d, d, 
1H) , 4.64, 4.70(m, m, 1H) , 7.20- 
8.40 (m, 11H) 
35 Mass (FAB, m/e) : 526 (M+l) 
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Example 33 

S ynthesis of 3 - ( f 3 - (4-amidrazono-phenvl) - (S) - 2- (naphtha- 
1fine-2-sulfonvlamino) -propionvll -methyl -amino ) -propionic 
arid methvl ester 

5 

The same procedure as Preparation 7, except that 3- 
amino-propionic acid methyl ester was used instead of 
glycine methyl ester, was carried out to obtain 3-(N-t- 
butoxycarbonyl -N-methyl ) -amino-propionic acid methyl 
0 ester, which was then treated according to the same proce- 
dure as Preparations 8 and 9 to obtain the intermediate 3- 
{ [3- (4-cyanophenyl) - (S) -2- (naphthalene - 2 - sulfonyl ami no) - 
propionyl] -methyl - amino } -propionic acid methyl ester 
(0.69g). This intermediate compound was treated accord- 
5 ing to the same procedure as Example 2 5 to obtain the 
purified title compound (0 . 55g, Yield : 74%). 
X H NMR(CD 3 OD, ppm) 6 : 8.31, 7.97, 7.68, 7.48(d, m, m, m, 

11H) , 4.62, 4.51(m # m, 1H) , 3.62, 
3.55(s, s, 3H) f 3.05, 2 . 85 (m, m, 
4H) , 2.80, 2.45 (s, s, 3H) , 2.38, 
1 . 91 (m, m, 2H) 
Mass (FAB, m/e) : 512<M + +1) 



5 Example 34 

Synthesis of 3 - ( [3- (4-amidrazono-phenvl) - (S) -2- (n aphtha- 
lene-2 -sulf onvlamino) -propionvll -met hvl - amino ) -propionic 
aicd 

i0 The compound prepared in Example 33 was treated ac- 

cording to the same procedure as Example 2 6 to obtain the 
purified title compound ( 0 . 17g , Yield : 32%). 

X H NMR(CD 3 0D, ppm) 6 : 8.31, 7.98, 7.78-7.37(d, m, m, 

11H) , 4.65, 4.52 (m, m, 1H) , 3.20- 
i5 2.85 (m, 4H) , 2.80, 2.45(s, s, 

3H) , 2.38, 1.91 (m, m, 2H) 
Mass (FAB, m/e) : 498(M + +1) 
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Synthesis of 4- ( f 3 - (4 -amidrazono-phenvl) - (S) -2- (naphtha- 
lene-2 - sul f onvlamino) -propionvll -methyl - amino ) -butyric 
acid methyl ester 

5 

The same procedure as Preparation 7, except that 4- 
amino-butyric acid methyl ester was used instead of gly- 
cine methyl ester, was carried out to obtain 4-(N-t-bu- 
toxycarbonyl-N-methyl ) -amino-propionic acid methyl ester, 

10 which was then treated according to the same procedure as 
Preparations 8 and 9 to obtain the intermediate 4-{[3-(4- 
cyanophenyl) - (S) -2- (naphthalene - 2 - sulf onylamino) -propio- 
nyl] -methylamino} -butyric acid methyl ester (0 . 51g) . This 
intermediate compound was treated according to the same 

15 procedure as Example 25 to obtain the purified title 
compound (0.40g, Yield : 74%). 

^■H NMR(CD 3 OD, ppm) <5 : 8.32 <s, 1H) , 7 . 98 (m, 3H) , 7.78- 

7.36(m, 7H) , 4.55(m, 1H) , 3.72, 
3.60(3, s, 3H) , 3.10, 2.81{m / m, 
20 4H) , 2 .79, 2. 55 (s, s, 3H) , 

2.22(m, 1H) , 1.89(m, 1H) , 1.63, 
1.42(m, m, 1H) , 1.18 (m, 1H) 
Mass (FAB, m/e) : 526(M + +1) 



25 

Example 3 6 

Synthesis of 4 - ( f 3 - ( 4 - ami drazono- phenyl ) - ( S) - 2 - (naphtha - 
lene - 2 - sulf onvlamino) -propionyl ] -me thy 1 - amino ) -butyr i c 
acid 

30 

The compound prepared in Example 3 5 was treated ac- 
cording to the same procedure as Example 2 6 to obtain the 
purified title compound { 0 . 12g , Yield : 32%). 

^■H NMR(CD 3 OD, ppm) 6 : 8.32 (m, 1H) , 7 . 98 (m, 3H) , 7.78- 
35 7.35(m, 7H) , 4.55(m, 1H) , 3.05, 

2.81 (m, m, 4H) , 2.79, 2.50(s, s, 
3H) , 2.18(m, 1H) , 1.89(m, 1H) , 
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1.35(m, m, 1H) , 1.16(m, 1H) 
Mass (FAB, m/e) : 512(M + +1) 



5 Preparation 10 

g y nhhP R ifi of N-t-butn y Y f;arbon vl - N " cvclopropvl " acetic acid 
mphhvl ester 

Cyclopropylamine(1.34g, 23.49 mmole) was mixed with 
10 DMF(15ml) and tr iethy lamine ( 3ml ) and the mixture was 
introduced into the reaction vessel. Methylbromoacetate 
(2.2ml, 2 3.49 mmole) and DMF ( 5ml ) were introduced into the 
dropping funnel. The reaction vessel was cooled to 0°C 
and then the solution contained in the dropping funnel was 
15 added dropwise to the reaction vessel. Upon completion 
of the addition, the reaction mixture was warmed to room 
temperature and allowed to react for 3.5 hours. After 
the reaction is completed, water (10ml) and 3N sodium 
hydroxide (8ml) were added thereto. To the reaction 
20 mixture was added 1 , 4 -dioxane ( 10ml ) followed by the addi- 
tion of butyloxycarbonyl anhydr ide ( 6 . lg , 27.95 mmole). 
The reaction mixure was allowed to react for 3 hours at 
room temperature and distilled under reduced pressure to 
remove the volatile substance. The residue was diluted 
2 5 with ethyl acetate and washed successively with saturated 
sodium hydrogen carbonate, dilute hydrochloric acid and 
brine. The organic layer was separated, dried over 
anhydrous magnesium sulfate and filtered. The solvent 
was removed under reduced pressure from the filtrate. 
30 The residue was purified by column chromatography (eluent 
: ethyl acetate/hexane (6/4, by volume)) to obtain the 
purified title compound ( 2 . 3 g , Yield : 43%). 

*H NMR(CDC1 3 , ppm) 6 : 3 . 95 (m, 2H) , 3.72 (m, 3H) , 2.75, 

2.52(bs, bs, 1H) , 1.45, 1.47(s, 
35 S, 9H) , 0.80-0.45(m, 4H) 

Mass (FAB, m/e) : 230(M + +1) 
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Example 37 

Synthesis of ( f 3 - ( 4 -amidrazono-phenyl ) - (S) -2- (nap hthalene- 
2 -sul-f onylamino) -propionvll -cvclopropyla mino) -acetic acid 
methyl ester 

5 

The compound prepared in Preparation 10 was treated 
according to the same procedure as Preparations 8 and 9 to 
obtain the intermediate { [ 3 - ( 4 - cyanophenyl ) - ( S ) -2 - (naph- 
thalene-2 -sulf onylamino) -propionyl] - cyclopropylamino } - 
10 acetic acid methyl ester (0.30g). This intermediate 
compound was treated according to the same procedure as 
Example 25 to obtain the purified title compound { 0 . 25g , 
Yield : 77%) . 

^-H NMR(CD 3 OD, ppm) 6 : 8.24 (s, 1H) , 7.93 <m, 3H) , 7.65 (m, 
15 3H) , 7.42(d, 2H) , 7.35(d, 2H) , 

5.02(m, 1H) , 3.92(d, 1H) , 3.64(d,- 
1H) , 3.60(s, 3H) , 3.19(dd, 1H) , 
2.80(m, 2H) ( 0.95, 0.85, 0.61(m, 
m, tn, 4H) 
20 Mass (FAB, m/e) : 524(M + +1) 



Example 3 8 

Synthesis of f f3- (4 -amidrazono-phenyl ) - (5) -2- (naphtha lene - 
2 5 2 -sul-f onylamino) -propionyl 1 -cvclopropylamino) -acetic acid 

The compound prepared in Example 37 was treated ac- 
cording to the same procedure as Example 2 6 to obtain the 
purified title compound ( 0 . 07g , Yield : 29%). 
30 1h NMR(CD 3 OD, ppm) 6 : 8.24(s, 1H) , 7 . 93 (m, 3H) , 7.42(d, 

2H) , 7.35(d, 2H) , 5.02(m, 1H) , 

3.95(d, 1H) , 3.54(d, 1H) , 3.20(dd f 

1H) , 2.80(m, 2H) , 0.95, 0.85, 
0.61 (m, m, m, 4H) 
35 Mass (FAB, m/e) : 510(M + +1) 
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Example 3 9 

Q ynt-hftsis of f f3- ( 4 - amidrazono -p h enyl ) - (S) -2- (naphthalene- 
s>-Hiil-fonvlamino) -propionvll -butvla m ino) -acetic acid meth- 
yl ester 

5 

The same procedure as Preparation 10 , except that 
butylamine was used instead of cyclopropylamine , was 
carried out to obtain N-t-butoxycarbonyl -N-butylamino- 
acetic acid methyl ester, which was then treated according 
0 to the same procedure as Preparations 8 and 9 to obtain 
the intermediate { [3- (4 -cyano -phenyl ) - (S) -2- (naphthalene- 
2-sulfonylamino) -propionyl] -butylamino} -acetic acid methyl 
ester (0 . 31g) . This intermediate compound was treated 
according to the same procedure as Example 25 to obtain 
5 the purified title compound ( 0 . 19g , Yield : 58%). 

X H NMR(CD 3 OD, ppm) 6 : 8.30-7.32<m, 11H) , 4.32-4.09<m, 

3H) , 3.55(s, 3H) , 3 . 57 - 2 . 50 (rn, 
4H) , 1 .26-0.50 (m, 7H) 
Mass (FAB , m/e) : 540(M + +1> 

20 



Exam ple 4 0 

Synthesis of f f 3 - ( 4 -amidrazono-ph envl ) - (S) -2 - (naphthalene - 
2-sul-fonvlamino) -propionvll -b utvlamino) -acetic acid 

The compound prepared in Example 3 9 was treated ac- 
cording to the same procedure as Example 2 6 to obtain the 
purified title compound { 0 . 12g , Yield : 67%). 

X H NMR (CD^OD , ppm) 6 : 8.30-7.10 <m # 11H) , 4. 31-4. 10 (m, 

3K) , 3.52-2.55(m, 4H) , 1.25- 
0.50(m, 7H) 

Mass (FAB, m/e) : 526 (M+l) 



3 5 Exam ple 41 

S ynthesis of { \3- (4 -amidrazono-phenvl ) - (S ) -2- (naphthalene- 
p-sul-fonvlamino) -propionvll - cyclopentvlamino) -acetic acid 
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meth yl ester 

The same procedure as Preparation 10, except that 
cyclopentylamine was used instead of eye lopropyl amine , was 
5 carried out to obtain N-t-butoxycarbonyl-N-cyclopentylami- 
no-acetic acid methyl ester, which was then treated ac- 
cording to the same procedure as Preparations 8 and 9 to 
obtain the intermediate { [3 - (4 -cyanophenyl )- (S )- 2 - (naph- 
thalene - 2 - sul fonylamino > -propionyl] -cyclopenty lamino } - 
10 acetic acid methyl est er ( 0 . 23g ) . This intermediate 
compound was treated according to the same procedure as 
Example 25 to obtain the purified title compound (0 . 12g, 
Yield : 50%) . 

X H NMR(CD 3 OD, ppm) 6 : 8.35-7.35(m, 11H) , 4.66, 4.33(m, 
15 m, 1H) , 4.15(1X1, 1H) , 3.75, 3.53 (m, 

m, 1H) , 3.61(s, 3H) , 3.40-2.80(m, 
3H) , 1.90-0.60(m, 8H) 
Mass (FAB, m/e) : 552(M + +1) 

20 

Example 4 2 

Synthesis of ( f 3 - (4 -amidrazono-phenvl ) - (S) -2- (naphthalene - 
2-su3 -fonvl amino) -propionvll - cvclopentvl amino ) -acetic acid 

25 The compound prepared in Example 41 was treated ac- 

cording to the same procedure as Example 26 to obtain the 
purified title compound ( 0 . 4g , Yield : 33%). 

1 H NMR(CD 3 OD, ppm) 6 : 8.35-7.35(m, 1H) , 4.65, 4.32 (m f m, 

1H) , 4.15 (m, 1H) , 3.75, 3.52(m, m, 
30 1H) , 3.41, 3.28-3.10, 2.80(m, m, m, 

3H) , 1 . 90-0 . 60 (m, 8H) 

Mass (FAB, m/e) : 538(M + +1) 



35 



Preparation 11 

Synthesis of 1- (N- 1 - but oxycar bony! -N -methyl amino) -cvclo- 
pentane carboxvlic acid methvl ester 
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Cycloleucine (3g, 23.2 mmole) was dissolved in IN 
aqueous sodium hydroxide solution (23 . 2ml) and distilled 
water(7ml), and then 1, 4-dioxane (30ml) was added thereto. 
To this mixture was added di-t-butyldicarbonate (6 . Ig, 27.8 
5 mmole) at 0°C, and the mixture was warmed to room tempera- 
ture and then stirred for 2 hours. The volatile sub- 
stance was removed from the reaction mixture under reduced 
pressure and the residue was diluted with ethyl acetate, 
washed successively with aqueous saturated sodium hydrogen 
10 carbonate solution, dilute hydrochloric acid and brine, 
dried over anhydrous sodium sulfate, filtered and then 
concentrated. The resulting white solid product was 
dissolved in dime thyl f ormamide (DMF , 30ml). To this 
solution was added potassium carbonate (4 . 8g , 34.8 mmole) 
15 and then added dropwise iodomethane (CH 3 I , 14.4ml, 232 
mmole) . The reaction mixture was stirred for 2 hours at 
room temperature and distilled under reduced pressure to 
remove the volatile substance. The residual solution was 
diluted with ethyl acetate, washed successively with 
20 aqueous saturated sodium hydrogen carbonate solution, 
dilute hydrochloric acid and saturated saline, dried over 
anhydrous sodium sulfate, filtered and then concentrated. 
The resulting product was dissolved in dimethylf ormamide 
(DMF, 20ml). To this solution was slowly added 60% 
25 sodium hydride (NaH, 0.46g, 11.4 mmole) at 0°C and then 
added dropwise iodomethane (CH 3 I , 1.8ml, 28.4 mmole). The 
mixture was slowly warmed to room temperature and stirred 
for 3 hours at the same temperature. Water was added to 
the reaction mixture to remove the residual sodium hy- 
30 dride . The mixture was filtered and concentrated under 
reduced pressure. The residue was diluted with ethyl 
acetate, washed successively with aqueous saturated sodium 
hydrogen carbonate solution, dilute hydrochloric acid and 
saturated saline, dried over anhydrous sodium sulfate, 
35 filtered and then concentrated. The residue was purified 
by column chromatography using ethyl acetate/hexane ( 3 / 7 , 
by volume) as an eluent to obtain the purified title 
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compound (2 . Og, Yield : 34%). 

X H NMR(CDC1 3 , ppm) 6 : 1.35(s, 9H) , 1 . 62 (m, 4H) , 1.78(m, 

2H) , 2.18(111, 2H) , 2.90(s, 3H) , 
3.62(s, 3H) 
5 Mass (FAB, m/e) : 258 (M+l) 



Sam ple 4 3 

S ynthesis of 1 - ( f 3 - (4-amidrazono-phenvl) - (S ) -2- (naphtha- 
10 lene-2-sulfonvlamino) -propionyll -methyl -amino) -cyclopen- 
tane carboxvlic acid me thyl ester 

The compound prepared in Preparation 11 was treated 
according to the same procedure as Preparations 8 and 9 to 
15 obtain the intermediate 1 - { [ 3 - (4 - aminohydrazono-methyl ) - 
phenyl- (S) -2- (naphthalene- 2 -sulf onylamino) -propionyl] -met- 
hylamino } -cyclopentane carboxylic acid methyl ester 
(0.28g). This intermediate compound was treated accord- 
ing to the same procedure as Example 25 to obtain the 
20- purified title compound ( 0 . 56g , Yield : 53%). 

X H NMR(CD 3 OD, ppm) 6 : 0.52 <m, 1H) , 0.89 (m, 1H) , 1.29(m, 

2H) , 1.52(m / 1H) , 1.76(m, 2H) , 
2.05(m, 1H> , 2.75, 3.00(m, m, 2H) , 
2.88{s, 3H) , 3.50(s, 3H) , 4.48(m, 
25 1H) , 6.38(m, 1H) , 7.30-8.40(m, 

11H) 

Mass ( FAB , m/e) : 552 (M+l) 



3 0 Example 4 4 

Synthesis of l-( f3- ( 4 - amidrazono-uh envi ) - (S) -2- (naphtha- 
1 pnP-2-sulfonviamino) -propionvll -methvl amino )- cyclope ntane 
carboxylic acid 

35 The compound prepared in Example 43 was treated ac- 

cording to the same procedure as Example 26 to obtain the 
purified title compound ( 0 . Olg , Yield : 17%). 
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X H NMR(CD 3 OD f ppm) 6 : 0 .42 (m, 1H) , 0.74 (m, 1H) , 1.25 (m, 

2H) , 1.50 (m, 1H) , 1.78 (m, 2H) , 

2.05(m, 1H) , 2.75, 3.08(m, m, 2H) , 

2.98(s, 3H) , 4.58(m, 1H) , 7.40- 

8 .40 <m, 11H) 

Mass (FAB, m/e) : 538 (M+l) 



Prp paration 12 

10 Synthesis of 2- (N- 1 -butoxvcarbonvl -N-methvl ) -ami no-cvclo- 
pentane carboxvlic acid ethvl ester 

Ethyl 2-oxycyclopentane carboxylate (10ml , 67.4 9 mmole) 
was introduced together with ethanol ( 100ml ) into a reac- 
15 tion vessel. Then, methylamine hydrochloride ( 4 . 6 9g , 
68.13 mmole) and water (10ml) were added thereto to dis- 
solve the reactants. To the reaction vessel was added 
sodium cyanoborohydride (4 . 3g, 68.43 mmole), and the mix- 
ture was adjusted to pH 6 and then allowed to react for 12 
20 hours or more at 30 to 40°C. The reaction mixture was 
then concentrated under reduced pressure, cooled down to 
0°C / adjusted to pH 2 using 6N hydrochloric acid and 
washed three times with diethyl ether. The aqueous layer 
was adjusted again to pH 10 and the same amount of dioxane 
25 was added thereto. To this mixture was added 1 equiva- 
lent weight of butyloxycarbonyl anhydride. This reaction 
mixture was allowed to react for 3 hours at room tempera- 
ture. After the reaction is completed, the reaction 
solution was distilled under reduced pressure to remove 
30 the volatile substance, diluted with ethyl acetate and 
washed successively with saturated sodium hydrogen carbon- 
ate, dilute hydrochloric acid and saturated saline. The 
organic layer was dried over anhydrous magnesium sulfate, 
filtered and distilled under reduced pressure to remove 
35 the solvent. The residue was purified by column chroma- 
tography (eluent=ethyl acetate : hexane= 1:1 (v/v) ) to 
obtain the purified title compound (5 . 82g, Yield : 32%). 
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1 H NMR(CDC1 3 , ppm) 6 : 4.55(01, 1H) , 4.10(111, 2H) , 2.79(s, 

3H) , 2.73(s, 1H), 2.00-1.40(01, 
6H) , 1.45(s, 9H) , 1.24<t, 3H) 

Mass (FAB, m/e) : 272 (M + +l) 



Example 4 5 

S ynthesis of 2-1 f 3 - (4 -amidrazono-phenvl ) - (S) -2- (n aphtha- 
lene - 2 - su 1 f onvl amino ) -propionvll -methvlamino) - cyclopentane 
10 carboxvlic acid ethyl ester 

The compound prepared in Preparation 12 was treated 
according to the same procedure as Preparations 8 and 9 to 
obtain the intermediate 2 - { [3- ( 4 - cyanopheny 1 ) - (S) - 2- 
15 (naphthalene-2 -sulf onylamino) -propionyl] -me thylamino } - 
cyclopentane carboxylic acid ethyl ester { 0 . 4 8g) . This 
intermediate compound was then treated according to the 
same procedure as Example 2 5 to obtain the purified title 
compound (0 .36g, Yield : 71%). 
20 1 H NMR(CD 3 OD, ppm) 6 : 8 . 3 9 - 7 . 2 5 (m, 11H) , 4.78-4.40(m, 

2H) , 4.05(01, 2H) , 3.05(m, 1H) , 
2.90-2.65(m, 3H) , 2.50-2.40(m, 
2H) , 2.05, 1.90-1.30, 0.85(01, m,. 
m, 6H) , 1 .28-1 . 15 (m, 3H) 
25 Mass (FAB, m/e) : 566 (M + +l) 



Example 4 6 

Synthesis of 2 - ( f 3 - ( 4 - ami dra zono-phenvl ) - (S) -2- (naphtha- 
3 0 lene-2-sulfonvlamino) -propionvll -methvlami no) -cyclopentane 
carboxylic acid 

The compound prepared in Example 4 5 was treated ac- 
cording to the same procedure as Example 2 6 to obtain the 
35 purified title compound ( 0 . 08 6g , Yield : 25%). 

1 H NMR(CD 3 OD, ppm) 6 : 8.39-7.20 (m, 11H) , 4.78-4.50(m, m, 

2H) , 3.05 (m, 1H) , 2.90-2.40 (m, 5H) , 
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2.10, 1.90-1.20, 0.75(m, m, m, 6H) 
Mass (FAB , m/e) : 538 (M + + l) 



5 Sam ple 4 7 

g ynt-hegis of (S) -2-f f3- (4-am idrazono-phenyl) - (S) -2- (naph- 
f halene - 2 - sul f onvlamino) -pronionvll -methvl -amino } -3 -methyl 
■butyric acid methvl e ster 

10 The same procedure as Preparation 7, except that (L) - 

valine methyl ester is used instead of glycine methyl 
ester, was carried out to obtain (L> - (N-t-butoxycarbonyl- 
N-methyl) -valine methyl ester, which was then treated 
according to the same procedure as Preparations 8 and 9 to 

15 obtain the intermediate (S) -2- { [3- (4 -cyano -phenyl) - (S) -2- 
(naphthalene-2-sulfonylamino) -propion-yl] -methylamino} -3 - 
methyl -butyric acid methyl ester (0 . 13g) . This intermedi- 
ate compound was treated according to the same procedure 
as Example 25 to obtain the purified title compound ( 0 . 09g , 

20 Yield : 69%) . 

3-H NMR(CD 3 0D, ppm) 6 : 8.30, 7.95, 7.75-7.20(m, m, m, 

11H) , 4.75-4.25(m, 2H) , 4.65, 
3.39 (m, m, 3H) , 3.15-2.65(m, 4H) , 
2.22, 2.15(S, s, 1H) , 2.08, 
25 1.90(m, m, 1H) , 1.00-0.55, 0.20 

(m, m, 6H) 
Mass (FAB, m/e) : 540(M + +1) 



3 0 Example 4 8 

s ynthesis of l - f 3 -( 4 - amidrazono-phenv l )-( S )- 2 -( naphthalene 
-9-^lfonvlamj no) -oropi onvll -pioeridine- (R) - 2 - carboxyl ic 
acid met h yl ester 

35 The same procedure as Preparation 7, except that (D) - 

pipecolinic acid methyl ester was used instead of glycine 
methyl ester, was carried out and the resulting product 
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was then treated according to the same procedure as Prepa- 
rations 8 and 9 to obtain the intermediate l-[3-(4-cya- 
nophenyl) - (S) -2- (naphthalene-2 -sulf onylamino) -propionyl] - 
piperidine- (R) -carboxylic acid methyl ester ( 0 . 18g) . This 
5 intermediate compound was treated according to the same 
procedure as Example 25 to obtain the purified title 
compound (0 . 16g, Yield : 84%). 

2 H NMR(CD 3 OD / ppm) fi : 8 . 32 r 7.95, 7.78-7.35(m, m, m, 

11H) , 4.71, 4.52 (m, m, 1H) , 3.97, 
10 3.80(d f d, 1H) , 3.73, 3.43(s, s, 

3H) , 3-10, 2.83, 2.39(m, m, m, 
3K) , 2.05(m, 1H) , 1.65-1.00, 
0.30(m, m, 6H) 

Mass (FAB, m/e) : 538(M + +1) 

15 

Example 4 9 

Synthesis of 1- f3- ( 4 - amidrazono-phenvl ) - (S) -2- (na phthalene 
-2 -sulf onylamino) -propionvll -piperidin e- (R) -2-carboxylic 
20 acid 

The compound prepared in Example 48 was treated ac- 
cording to the same procedure as Example 26 to obtain the 
purified title compound ( 0 . 03g , Yield : 19%). 
25 X H NMR(CD 3 OD, ppm) 6 : 8.35, 8.00, 7.75-7.30(m, m, m, 

11H) , 4.50, 4.20(m, m # 1H) , 
3.89 (m, 1H) , 3.10, 2.82, 2.45(m, 
m, m, 3H) , 2.10(m, 1H) , 1.65-1.00, 
0.25(m, m, 6H) 
30 Mass (FAB, m/e) : 524 (M + + l) 



Preparation 13 

Synthesis of (S) -4- f 2 - ( but vloxvcarbonvl -a mino) -3- (4-meth- 
3 5 vlsulf onvl-piperazinvl) - 3 -oxo- propyl) -benzonitrile 



(S) -3- (4 -cyanophenyl) -2 - (butyloxycarbonylamino) propi - 
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onic acid(0.5g, 1.7 mmole) was dissolved in dimethylfor- 
mamide(DMF, 20ml) and then cooled to 0°C. Then, l-{3-di 
methylaminopropyl) -3 -ethylcarbodiimide hydrochloride (EDC , 
0.5g) and 1 -hydroxybenzotriazole hydrate (HOBT, 0 . 3g) were 
5 added to this solution and stirred until they are com- 
pletely dissolved therein. To this reaction mixture were 
added 1-methanesulf onyl-piperazine (0 . 3g) and N-methylmor- 
pholine (0 .2ml) , and then the temperature was slowly ele- 
vated to room temperature. The reaction solution was 
10 stirred for 3.5 hours. After the reaction is completed, 
the reaction solution was distilled under reduced pressure 
to remove the volatile substance and the remaining solu- 
tion was diluted with ethyl acetate, washed successively 
with aqueous saturated sodium hydrogen carbonate solution, 
15 dilute hydrochloric acid and saturated saline, dried over 
anhydrous sodium sulfate, filtered and then concentrated. 
The residue was purified with column chromatography using 
ethyl acetate/hexane (6/4 , by volume) as an eluent to 
obtain the purified title compound { 0 . 7g , Yield : 93%). 



20 



25 



^ NMR(CDC1 3 , ppm) 6 : 7.7-7.3(m, 4H) , 5.3 (m, 1H) , 4.8 (m, 

1H) , 3.9-3.55(m, 2H) , 3.55-2.8(m, 
8H) , 2.7(s, 3H) , 1.5(s, 9H) 



Preparation 14 

g ynthPsis of (S) -nanht h sTene-2-sulfonic acid fl-(4-cvano- 
hPT1 7 Yl ) -2- (4-methvlsulfonvl-pjp erazinvl) -2-oxoethyll amide 

30 The compound (0.7g, 1.6 mmole) prepared in Preparation 

13 was dissolved in dichloromethane (3ml) and then cooled 
to -10°C, and tr if luoroacet ic acid(TFA, 3ml) was added 
thereto. The reaction mixture was stirred for 5 minutes, 
slowly warmed to room temperature, stirred for 3 minutes 

35 and then distilled under reduced pressure to remove the 
volatile substance. The remaining solution was dried by 
means of a vaccum pump and then 20ml of DMF was added 
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thereto. The mixture was cooled to 0°C and 2 -naphthalene - 
sulfonyl chloride (0 . 5g) and di isopropyl ethyl amine ( 0 . 9ml ) 
were added thereto. This mixture was stirred until the 
reactants are completely dissolved. The reaction mixture 
5 was slowly warmed to room temperature and stirred for 3 
hours. Upon completion of the reaction, the reaction 
solution was distilled under reduced pressure to remove 
the volatile substance. The remaining solution was 
diluted with chloroform, washed successively with saturat- 

10 ed sodium hydrogen carbonate, dilute hydrochloric acid and 
brine, dried over anhydrous sodium sulfate, filtered and 
concentrated. The residue was purified by column chroma- 
tography using chlorof orm/methanol ( 95/5 , by volume) as an 
eluent to obtain the purified title compound ( 0 . 8g , Yield : 

15 95%) . 

1 H NMR{CDC1 3 , ppm) 6 : 8.3-7.2(m, 11H) , 5 . 8 (m, 1H) , 4.5(m, 

1H) , 3.5-3.2<m, 2H) , 2.45(s, 3H) , 
3 . 1-2 . 3 (m, 8H) 

20 



Example 50 

S ynthesis of (S) -naphthalene- 2 -sulfonic acid [1 - (4 -amidra- 
T-.ono) -benzyll -2- (4 -methvlsulf onyl -piper azinvl ) -2-oxo-ethyl 
25 1 -amide 

The compound ( 0 . 4g , 0.76 mmole) prepared in Preparation 
14 was dissolved in pyridine ( 5ml ) and the resulting solu- 
tion was introduced into a branched flask, to which 

30 triethylamine (0 . 3ml) was added. The reaction flask was 
equipped so that hydrogen sulfide (H 2 S) gas can be slowly 
introduced through one branch of the flask and discharged 
through another branch. The reaction solution was satu- 
rated with hydrogen sulfide gas, while stirring for about 

35 10 minutes, during which the colorless solution was 
changed into green color and then gradually into dark 
brown. The flask was closed with rubber stopper and 
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allowed to stand for 3 days at room temperature. Then, 
the reaction solution was distilled under reduced pressure 
to remove the volatile substance and dried by means of a 
vaccum pump. To the obtained yellow solid were added 
5 acetone (10ml) and iodome thane ( 0 . 5ml ) together and the 
mixture was heated under reflux for 30 minutes. This 
reaction mixture was distilled again under reduced pres- 
sure to remove the volatile substance and dried by means 
of a vaccum pump. The residue was dissolved in absolute 

10 methanol (5ml) and then stirred. To this mixture was 
added portionwise 80% hydrazine hydrate (0 . 06ml) over three 
times at an interval of 10 minutes. After the reaction 
is completed, the reaction solution was concentrated and 
then purified by HPLC to obtain the title compound ( 0 . 3g , 

15 Yield : 65%) . 

1 H NMR (CD3OD , ppm) 5 : 8.4-7.4 (m, 11H) , 4.6(m, 1H) , 3.5- 

3.2 (m, 2H) , 2.55(s, 3H) , 3.1- 
2.2 (m, 8H) 
Mass (FAB, m/e) : 559 (M + +l) 

20 

Example 51 

Synthesis of (S ) -naphthalene - 2 - sulfonic acid [1- (4 -amidra- 
zono) -benzvl -2-0x0-2 - ( 4 - e t hoxvcarbonvl -piperazinvl ) - 
2 5 ethyl 1 amide 

The same procedure as Preparation 13; except that 1- 
piperazine ethyl carboxylate was used instead of 1-meth- 
anesulf onyl-piperazine, was carried out and the resulting 

30 product was then treated according to the same procedure 
as Preparation 14 to obtain the intermediate (S) -naphtha- 
lene-2-sulfonic acid [1- (4 -cyanobenzyl) -2-oxo-2- (4-ethoxy- 
carbony 1 -piperazinyl ) -ethyl] amide (lg, 1.9 mmole) . This 
intermediate compound was treated according to the same 

35 procedure as Example 50 to obtain the purified title 
compound ( 0 . 6g , Yield : 56%). 

1 H NMR(CD 3 OD, ppm) 6 : 8.5-7.3 (m, 11H) , 4.55(m, 1H) , 
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4.05<m, 2H) , 3.2-2.4(111, 10H) , 
1.2(m, 3H) 

Mass (FAB, m/e) : 553 (M + +l) 

5 

Example 52 

Synthesis of (S ) -naphthalene-2 -sulfonic acid f 1 - (4 -amidra - 
zono) -benzyl -2- ( 4 - f ormvl -pjperazinvl ) -2-oxoethvll amide 

1C The same procedure as Preparation 13, except that 1- 

piperazine e thylcarboxaldehyde was used instead of 1- 
methane-sulf onylpiperazine , was carried out and the re- 
sulting product was then treated according to the same 
procedure as Preparation 14 to obtain the intermediate 

15 (S) -naphthalene-2 -sulfonic acid [1- ( 4 -cyanobenzyl ) -2- (4- 
f ormyl -piper a zinyl ) - 2 -oxoethyl ] amide ( 7g , 1.6 mmole ) . 
This intermediate compound was treated according to the 
same procedure as Example 50 to obtain the purified title 
compound (0 . 5g, Yield : 62%). 

20 *H NMR(CD 3 OD / ppm) 6 : 8.36-7.44 (m, 11H) , 4 . 60 (m, 1H) , 

3.46-2.80(m / 9H) , 2.55(m, 1H) 
Mass (FAB, m/e) : 509(M + +1) 



2 5 Example 5 3 

Synthesis of (S) -naphthalene- 2 -sulfonic acid f 1 - (4 -amidra - 
zono) -benzvl -2 - (4 -ethyl -pjperazinvl ) - 2- oxoethvll amide 

The same procedure as Preparation 13, except that 1- 
30 ethylpiperazine was used instead of 1 -methanesulf onylpip- 
erazine, was carried out and the resulting product was 
then treated according to the same procedure as Prepara- 
tion 14 to obtain the intermediate ( S ) -naphthalene - 2 - 
sulfonic acid [1- (4 -cyanobenzyl ) -2- (4-ethyl -piperazinyl ) 
35 - oxoethyl ] amide ( 0 . 3g , 0.6 mmole). This intermediate 
compound was treated according to the same procedure as 
Example 50 to obtain the purified title compound ( 0 . 2g , 
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Yield : 56%) . 

X H NMR(CD 3 0D, ppm) 6 : 8.5-7.3 (m, 11H) , 4.6(m, 1H) , 3.5- 

2.7<m, 10H) , 2.2(s, 2H) , 1.4- 
1.2 (m, 3H) 
5 Mass { FAB , m/e) : 509(M + +1> 



Example 54 

S ynthesis of (S) -naphthalene -2 - sulfonic acid f 1 - (4 -amidra- 
10 zono) -benzyl -2 -oxo-2- (4 -phenvloipera zinvl ) -ethvll amide 

The same procedure as Preparation 13, except that 1- 
phenylpiperazine was used instead of 1-methanesulf onylpip- 
erazine, was carried out and the resulting product was 

15 then treated according to the same procedure as Prepa- 
ration 14 to obtain the intermediate (S) -naphthalene-2- 
sulfonic acid [1- (4 -cyanobenzyl ) -2-oxo-2- (4 -phenyl -pipera- 
zinyl) -ethyl] -amide (0.5g, 0.97 mmole) . This intermediate 
compound was treated according to the same procedure as 

20 Example 50 to obtain the purified title compound { 0 . 3g , 
Yield : 57%) . 

X H NMR(CD 3 OD / ppm) 6 : 8.35-7.54 (m, 11H) , 7.20 (m, 2H) , 

6.86(m, 1H) , 6.67(m, 2H), 4 . 56 (m, 
1H) , 3.45(m, 1H) , 3.25-2.92(m, 
25 5H) , 3.72(m, 2H) , 2.42(m, 1H) , 

2.05(m / 1H) 

Mass (FAB, m/e) : 557 (M + -f 1) 



3 0 Example 5 5 

Synthesis of (S) -naphthalene- 2-sul fonic acid f 1 - (4 -amidra- 
zono) -benzyl -2 -oxo-2- f4- ( 3- trif luoromethyl -phenyl ) -pioera- 
zinvll -ethyll -amide 



35 



The same procedure as Preparation 13, except that 1- 
(a, a , cv-trif luoro-m- tolyl ) piperazine was used instead of 1- 
methanesulf onylpiperazine , was carried out and the result- 
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ing product was then treated according to the same proce- 
dure as Preparation 14 to obtain the intermediate (S) - 
naphthalene-2 -sulfonic acid [1- (4 -cyanobenzyl) -2-oxo-2- [4- 
(3 -trif luoromethyl -phenyl) -piperazinyl] -ethyl] amide (0 , 5g , 
5 0.8 mmole). This intermediate compound was treated 
according to the same procedure as Example 50 to obtain 
the purified title compound ( 0 . 3g , Yield : 55%). 
1 H NMR(CD 3 OD, ppm) 6 : 8.35-6.7(m, 15H) , 3.47(m, 1H) , 3.3- 

3.0(m, 5H) , 3.76(m, 2H) , 2.45(m, 
10 1H) , 2.03 <m, 1H) 

Mass (FAB, m/e) : 625(M + +1) 

Example 5 6 

15 Synthesis of (S ) -naphthalene-2 - sulfonic acid f 2 - (4 -acetyl - 
piperazinyl ) -1 - (4 -amidrazono) benzyl -2 -oxoethyl 1 amide 

The same procedure as Preparation 13, except that 1- 
acetyl -piperazine was used instead of 1 -me thanesul f onyl - 

20 piperazine, was carried out and the resulting product was 
then treated according to the same procedure as Prepara- 
tion 14 to obtain the intermediate ( S )- naphthalene - 2 - 
sulfonic acid [2- (4 -acetyl -piperazinyl ) -1- (4 - cyanobenzyl ) - 
2-oxo-ethyl] -amide (1 .25g, 2.55 mmole). This intermediate 

25 compound was treated according to the same procedure as 
Example 50 to obtain the purified title compound ( 0 . 7g , 
Yield : 53%) . 

^■H NMR(CD 3 OD, ppm) 5 : 8.4-7.4 (m, 11H) , 4.5(m, IK), 3.5- 

3.2 (m, 2H) , 3.1-2.2{m, 8H) , 2.0(s, 
30 3H) 
Mass (FAB, m/e) : 523(M + +1) 

Example 57 

3 5 Synthesis of ( S ) -naphthalene - 2 - sul fonic acid f 1 - (4 - amidra - 
zono) -benzyl-2- oxo- 2 - \ 4 - ( 2 - hydroxye t hyl ) -piperazinyl! - 
ethyl 1 amide 
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The same procedure as Preparation 13, except that 1- 
piperazine ethane is used instead of 1-methanesulf onylpip- 
erazine, was carried out and the resulting product was 
then treated according to the same procedure as Prepara- 
5 tion 14 to obtain the intermediate (S ) -naphthalene - 2 - 
sulfonic acid [1- (4-cyanobenzyl) -2-oxo-2- [4- (2 -hydroxy eth- 
yl) -piperazinyl] ethyl] amide (0 . 0 7g, 0.14 mmole) . This 
intermediate compound was treated according to. the same 
procedure as Example 50 to obtain the purified title 
10 compound (0.05g, Yield : 68.5%). 

1 H NMR(CD 3 OD, ppm) 6 : 8. 35-7. 30 (m, 11H) , 4 . 60 (m, 1H) , 

3.96-3.7(m, 4H) , 3.70-2.80(m, 
10H) 

Mass (FAB, m/e) : 525(M" , " + 1) 

15 



Example 58 

S ynthesis of ( S) -naphthal ene- 2 - sul f oni c acid f 1 - (4 -amidra- 
7Q no) -benzvl-2-oxo-2- \4- (2-ethoxvphen vl) -piperazinyl] - 
2 0 ethvl 1 amide 

The same procedure as Preparation 13, except that 
1- (2-etho-xyphenyl)piperazine was used instead of 1-meth- 
anesulf onylpiperazine , was carried out and the resulting 

25 product was then treated according to the same procedure 
as Preparation 14 to obtain the intermediate (S) -naphtha- 
lene - 2 - sul f onic acid [1- (4-cyanobenzyl) -2-oxo-2- [4- (2- 
ethoxyphenyl) -piperazinyl] ethyl] amide (0 . 4g, 0.7 mmole) . 
This intermediate compound was treated according to the 

30 same procedure as Example 50 to obtain the purified title 
compound (0. 2 6g , Yield : 62%). 

1 H NMR (CD3OD , ppm) 6 : 8.36-6.54 (m, 15H) , 4 . 6 (m, 1H) , 

4.01(m, 2H) , 3.48 (m, 1H) , 3.28- 
3.08(m / 5H) , 2 . 69 (m, 2H) , 2.38(m, 
35 1H) ( 2.08(m, 1H), 1.35(m, 3H) 

Mass (FAB, m/e) : 601(M + +1) 
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Test 1 : Inhibitory activity for thrombin 



PCT/KR96/00184 



The ability of the compound according to the present 
5 invention to inhibit the thrombin activity was determined 
as described in the following. 

1160/il of 0 . 1M tris buffered solution (pH 7.8) con- 
taining 150mM NaCl and 0.1% PEG 8000 (polyethylene glycol, 

10 molecular weight about 8,000) was added to a 1.5ml cu- 
vette. Chromozym TH was dissolved in dimethylsul f oxide 
(DMSO) in the concentration of lOmM and the resulting 
solution was diluted with the said tris buffered solution 
to the concentration of O.lmM, which was then used as the 

15 substrate solution. 225//1 of O.lmM substrate solution 
thus prepared was added to the cuvette. The inhibitor 
solution was prepared by dissolving the thrombin inhibitor 
compound according to the present invention in dimethyl - 
sulfoxide in the concentration of lOmg/ml and then dilut- 

20 ing the resulting solution with the said tris buffered 
solution to the concentration of 0 . lmg/ml , 0.0 lmg/ml, 
O.OOlmg/ml and 0 . 000 lmg/ml . The resulting inhibitor 
solution was taken in an amount corresponding to 0 to 10/ig 
as the inhibitor and then diluted with tris buffered 

25 solution to make the total volume of 100/zl which was added 
to the cuvette. 

ISfil of bovine thrombin solution dissolved in above 
tris buffered solution in the concentration of 0 . lmg/ml 

30 was added to the cuvette to initiate the enzyme hydrolysis 
reaction. The amount of para-nitroaniline produced for 2 
minutes from the monent the enzyme is added was monitored 
by measuring the absorbance at 381nm. The continuous 
spectrum of absorbance to reaction time was depicted. 

35 The same experiments were conducted for various concentra- 
tion of the inhibitor to obtain the continuous spectrum. 
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In each specturm, the initial velocity Vi was obtained 
from the slope within initial 30 seconds of the reaction 
time and then a graph for the reciprocal value of initial 
velocity (1/Vi) to the inhibitor concentration was depict - 

5 ed. From the graph, the primary equation satisfying the 
points depicted thereon was obtained and then the value Ki 
was calculated from the x intercept of the primary equa- 
tion using the enzyme reaction equation. The value Km 
used for this calculation was 8.3^M which was obtained by 

0 changing the substrate concentration at the constant 
enzyme concentration . 

The velocity constant Ks was obtained using the same 
solution in the same concentration as in determination of 
5 the value Ki but using the following experimental proce- 
dure . 

Specifically, II6O/1I of the buffered solution was 
added to a 1.5ml cuvette, and 15/il of bovine thrombin 
solution having O.lmg/ml concentration and lOO^tl of the 
inhibitor solution were added thereto. The mixture was 
allowed to stand at room temperature for 15 minutes. 
Then, while adding 225/il of 0 . ImM substrate solution, the 
change of absorbance in the course of time was monitored 
25 for 2 minutes. From the obtained continuous spectrum, 
the slope at the straight portion was determined and 
represented as the value Vs. The same experiment was 
conducted for various concentration of the inhibitor to 
obtain the value Vs at each concentration of the ihibitor 
30 from which the graph for l/Vs against the inhibitor con- 
centration was depicted. From the graph, the primary 
equation satisfying the points depicted thereon was ob- 
tained and then the value Ks was calculated from the x 
intercept of the primary equation using the enzyme reac- 
3 5 tion equation. 



20 



Separately, the inhibitory activity of the compound ac- 
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cording to the present invention for trypsin was determined 
in the same maner as in determination of the inhibitory 
activity for thrombin as described above. 

5 As the substrate 20fiM solution of N-benzoyl - Val -Gly- 

Arg-p-nitroanilide hydrochloride was used, and the inhibi- 
tor was used in various concnet rat ions within the range of 
0 to 120^9- * n addition, trypin was dissolved in 0 . IN 
HC1, adjusted to the concentration of 4 5/zg/ml with the 

10 said tris buffered solution just before the experiment, 
and then used in an amount of 40/il. As in the experiment 
for thrombin, a total volume of the reaction solution was 
1.5ml and the remaining procedure was conducted in the 
same manner. The value Km used in calculation of the 

15 value Ki was determined according to the same method as in 
the experiment for thrombin above and was 20. 2 jzM . 

The inhibitory activity of the compound according to 
the present invention for the activity of each enzyme as 
20 determined according to the above method was represented 
by the values Ki and Ks and the selectivity for thrombin 
was represented by trypsin inhibitory act ivi ty/thrombin 
inhibitory activity. The result thus obtained is de- 
scribed in the following Table 1. 

25 



30 



35 
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Table 1. Inhibitory activity of the compound according to 
the present invention for thrombin and trypsin 



5 



Comp . 
No. 
(Ex.) 


Inhibitory 
activity for 
thrombin 


Inhibitory 
activity for 
trypsin 


Selectivity 
(trypsin/ 
thrombin) 


1 


Ki= 0.0038 /zM 
Ks= 0.0011 /xM 


Ki= 3.19 /zM 


2900 


2 


Ki= 0.041 /iM 






3 


Ki= 0.093 fiM 






4 


Ki= 0.345 /iM 






5 


Ki= 0.231 /iM 






6 


Ki= 0.00435 /iM 






7 


Ki= 0.0138 /zM 


Ki = 363 /iM 


26304 


9 


_ 

Ki= 0.227 /iM 






10 


Ki= 0.367 /iM 






13 


Ki= 0.216 /zM 






15 


Ki= 0.152 /iM 






16 


Ki= 0.247 /iM 






17 


Ki= 0.016 /iM 
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Comp . 
No. 
(Ex. ) 


Inhibitory 
activity for 
thrombin 


Inhibitory- 
activity for 
trypsin 


Selectivity 
(trypsin/ 
thrombin) 




18 


Ki= 0.011 fiM 
Ks= 0.002 fiM 


Ki= 3.98 /iM 


2000 


10 


19 


Ki= 0.0053 /iM 


Ki = 5.25 


990 




20 


Ki= 0.0217 liM 


Ki = 2 . 3 /iM 


106 


15 


21 


Ki= 0.025 fj.M 
Ks= 0.009 V-M 


Ki > 100 /iM 


>10000 




22 


Ki= 0.017 






20 


23 


Ki= 2.59 fiM 


Ki = 21.7 /iM 


8 




24 


Ki= 2 0.1 fxM 






25 


25 


Ki= 0.259 fxM 






2 7 










29 


Ki= 0.089 /iM 






30 


31 


Ki= 0.165 \xVi 








33 


Ki= 0.035 \iVi 






35 


35 


Ki= 0.612 M^ 
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Table 1. (continued) 



5 


Comp . 
No. 
(Ex. ) 


Inhibitory 
activity for 
thrombin 


Inhibitory 
activity for 
trypsin 


Select ivity 
(trypsin/ 
thrombin) 




39 


Ki= 0.165 fiM 






10 


45 


Ki= 0.346 /iM 






46 


Ki= 0.880 /iM 








47 


Ki= 0.665 fiM 






15 


48 


Ki= 0.013 /iM 








49 


Ki= 0.406 [iM 






20 


50 


Ki= 0.011 M M 
Ks= 0.006 fiM 


Ki = 5.79 {iM 


965 




51 


Ki= 3.3 fiM 






25 


t 

52 


Ki = 0.05 /xM 






53 


Ki= 0.530 tiM 








54 


Ki= 5.380 fiM 






30 


55 


Ki = 10.000 /xM 








56 


Ki= 0.280 /iM 






35 


57 


Ki= 0.088 /iM 






58 


Ki= 9.130 /xM 
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Test 2 : Pharmacokinetic test 
Test method : 

Male rats and dogs were fasted for 24 hours and used 
as the experimental animals. 1% solution (lOmg/ml) of the 
compound of Example 1 was prepared using physiological 
saline and then administered to the experimental animals 
via intravenous and oral route. Bloods were collected 
from the animals at given time intervals and then immedi- 
ately mixed with methanol and zinc sulfate. Finally, the 
upper layer of the mixture was quantitatively analyzed at 
ultraviolet wavelength of 231nm to measure the drug con- 
centration in blood by HPLC . 

-Test result : 

The drug concentration and the pharmacokinetic parame- 
ters of the compound of Example 1 following intravenous 
and oral administration are listed in the following Tables 
2 to 7 . When the compound of Example 1 was intravenously 
injected, it was rapidly distributed and then slowly- 
disappeared in both rats and dogs, whereas the eliminatitpn 
half -life of the compound in dogs was twice longer or more 
than that in rats. Furthermore, the elimination half- 
life of the compound of Example 1 in dogs was twice longer 
or more than that of commercially available argatroban (40 
minutes) in human being(see, Osamu et al . , Pharmacology 
and Therapy, vol. 14, suppl . 5, 1986). Meanwhile, it 
could also be identified that the bioavailability of the 
compound of Example I was 15% in rats and 61% in dogs, it 
was administered via oral route. However, it has been 
reported that argatroban was not absorbed in animals and 
human being when it was administered via oral route. 

From the above results, the compound of Example 1 
showed the better pharmacokinetic characteristics than 
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argatroban in terms of oral absorption and elimination 
half -life. 

Table 2. Blood concentration of the compound of Example 1 
5 following intravenous injection of lOmg/kg in 

rats 



20 



Time 


Blood concentration 
(ng/ml) 


Average <+error) 
(ng/ml ) 


(min. ) 


Rat-1 


Rat-2 


Rat -3 


1 


31503 


23000 


31964 


28822 (2914 ) 


3 


8105 


6773 


7884 


7587 (412) 


5 


3976 


3066 


4223 


3755 (352) 


10 


1907 


1828 


1928 


1888 (31) 


20 


918 


898 


883 


900 (10) 


30 


631 


600 


591 


607 (12) 


45 


355 


408 


398 


387 (16) 


60 


270 


242 


289 


267 (14) 


90 


168 


166 


184 


173 (6) 


120 


76 


97 


119 


97 (12) 


180 


87 • 


73 


78 


79 (4) 
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Table 3 . Blood concentration of compound of Example 1 
following oral administration of 15mg/kg in 
rats 



Time 


Blood 


concentration 
(ng/ml) 


Average ( +error ) 
(ng/ml) 


(min . ) 


Rat-1 


Rat -2 


Rat -3 


5 


1610 


822 


570 


1001(313) 


10 


1478 


686 


384 


850 (326) 


20 


569 


166 


97 


255(147) 


30 


232 


82 


113 


143 (46) 


45 


145 


107 


112 


121 (12) 


60 


143 


123 


110 


125(9) 


90 


66 


186 


119 


124(35) 


120 


34 




71 


53 (19) 


180 


24 


238 


64 


109 (66) 



30 



35 
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Table 4. Pharmacokinetic parameters of the compound of 
Example 1 in rats 



Parameter 


Average* (error) 


Elimination 
Half -life (min. ) 


47 (1) 


Bioavailability (%) 


15 (2) 



15 



20 



25 



30 



35 
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Table 5. Blood drug concentration of the compound of 
Example 1 following intravenous injection of 
lOmg/kg in dogs 



10 



15 



Time 
(min . ) 



10 



Blood concentration 
(ng/ml) 



Dog - 1 



29121 



9082 



5935 



Dog -2 



36648 



5228 



3282 



Average (+error) 
(ng/ml) 



32885 (3764; 



7155 (1927) 



4608 (1327) 



20 



3610 



1801 



2706 (904 ) 



20 



30 



2433 



1335 



1884 (549) 



45 



1937 



859 



1398 (539) 



25 



60 



1471 



690 



1081 (391) 



30 



90 



120 



240 



300 



1269 



1090 



544 



315 



501 



377 



129 



107 



885 (384 ) 



733 (357) 



337 (207) 



211 (104 ) 



360 



317 



92 



204 (112) 



35 
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Table 6. Blood concentration of the compound of Example 1 
following oral administration of lOmg/kg in dogs 



5 



10 



20 



30 



Time 


Blood concentrat ion 
(ng/ml) 


Average (+error) 
(ng/ml) 


(min . ) 


Dog-1 


Dog -2 


10 


1389 


15 


702(687) 


20 


2076 


17 


1047 (1029) 


30 


1942 


105 


1023 (918) 


45 


1891 


558 


1225 (667) 


60 


2215 


1312 


1763 (451) 


90 


1273 


935 


1104 (169) 


120 


774 


730 


752 (22) 


180 


663 


616 


640 (24) 


240 


812 


318 


565 (247) 


300 


51 


222 


136 (86) 


360 


118 


153 


135 (18) 



35 
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Table 7. Pharmacokinetic parameters of the compound of 
Example 1 in dogs 



5 



Parameter 


Average* (error) 


Disappearance 
Half -life (min. ) 


98 (15) 


Bioavailability ( % ) 


61 (15) 



15 Although this invention has been described in its 

preferred form with a certain degree of particularity, it 
is appreciated by those skilled in the art that the 
present disclosure of the preferred form has been made 
only by way of example and that numerous changes in the 

20 details of the construction, combination and arrangement 
of parts may be resorted to without departing from the 
spirit and scope of the invention. 

25 



30 



35 
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WHAT IS CLAIMED IS : 



5 i. A compound represented by the following formula (I) 



10 



15 



30 




(I) 



X 



20 and its pharmaceutical^ acceptable salt, hydrate, solvate 
and isomer, in which 

R 1 represents acetyl substituted with aryl or aryloxy, or 
represents sulfonyl substituted with substituted or 
unsubstituted aryl or N-containing heterocyclic group, 

2 5 R2 _ N ^~V_ R5 

represents a group of formula — ^^-^3 or } ^ ' 

R 4 

and R 3 independently of one another represent hydrogen; 
cycloalkyl substituted or unsubstituted with carboxyl 
or alkoxycarbonyl ; arylalkyloxy ; hydroxy; or lower 
alkyl substituted or unsubstituted with carboxyl, 
alkoxycarbonyl or hydroxy, or 

and R 3 together with nitrogen atom to which they are 
attached can form a piperidine group substituted with 
35 carboxyl or alkoxycarbonyl, 

represents hydrogen, lower alkyl or lower alkoxy, 
represents alkanesul f onyl ; alkoxycarbonyl; alkylcarbo- 



R 4 



R- 
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nyl; f ormyl ; lower alkyl ; aryl substituted or unsub- 
stituted with alkoxy or haloalkyl; or hydroxy- substi- 
tuted lower alkyl, and 

R 6 and R 7 independently of one another represent hydrogen, 
5 lower alkyl or amino. 

2. The compound of formula (I) as defined in claim 1, in 
which 

R 1 represents acetyl substituted with naphthyl or naph- 
10 thyloxy, or represents sulfonyl substituted with 
naphthyl or phenyl which can be substituted or unsub- 
stituted with one to four substituents selected from 
the group consisting of lower alkyl, lower alkoxy and 
dialkylamino, 

15 .R 2 — N N — R 5 
X represents a group of formula — ^^-p3 ° r } ^ 

R 2 and R 3 independently of one another represent C 3 _ 6 
cycloalkyl substituted or unsubst ituted with carboxyl 
20 or methoxy.carbonyl ; benzyloxy; lower alkyl substituted 

or unsubstituted with carboxyl, methoxycarbonyl or 
hydroxy; or hydroxy, or 
R 2 and R 3 together with nitrogen atom to which they are 
attached can form a piperidine group substituted with 
25 carboxyl or methoxycarbonyl, 

R 4 represents hydrogen, 

R 5 represents methanesul f onyl , ethoxycarbonyl , f ormyl , 
ethyl, phenyl, methylcarbonyl , hydroxyethyl , or phenyl- 
which can be substituted or unsubstituted with tri- 
3 0 fluoromethyl or ethoxy, and 

R 6 and R 7 independently of one another represent hydrogen, 
methyl or amino. 



3. The compound of formula (I) as defined in claim 2, 
3 5 wherein the compound is selected from the group consist- 
ing of : 
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(S) -N-cyclopentyl-N-methyl-3- (4 -amidrazonophenyl ) -2- (2 
-naphthylsulf onylamino) propionamide, 

(S) -N-butyl-N-methyl-3- (4 -amidrazonophenyl ) -2- (2-naph- 
thylsulf onylamino) propionamide , 

(S) -N-cyclopentyl-N-propyl-3- (4 -amidrazonophenyl ) -2- (2 
-naphthylsulf onylamino) propionamide, 

(S) -N-cyclopentyl-N- (2 -benzyloxyethyl ) -3- (4-amidrazo- 
nophenyl) -2- ( 2 -naphthylsulf onylamino) propionamide , 

(S) -N-cyclopentyl-N-butyl-3- (4 -amidrazonophenyl) -2- (2- 
napht hy 1 sul f ony 1 ami no ) propi onamide , 

(S) -N-cyclopentyl-N-ethyl-3- (4 -amidrazonophenyl ) -2- (2- 
naphthylsulf onylamino) propionamide, 

(S) -N-cyclopentyl-N-methyl-3- [4- (methylamidino) phenyl] 
-2 - (2 -naphthylsulf onylamino) propionamide, 
(S) -N-cyclopentyl-N-methyl-3- [4- (1, 1 -dimethylamidino) 
phenyl] -2- (2 -naphthylsulf onylamino) propionamide , 
(S) -N-cyclopentyl-N-methyl-3- (4 -amidrazonophenyl ) -2- 
[ (4-methoxy-2 , 3 , 6-trimethylbenzene) sulf onylamino] prop- 
ionamide , 

(S) -N-cyclopentyl-N-hydroxy-3- ( 4 -amidrazonophenyl ) -2- 
(2 -naphthylsulf onylamino) propionamide , 
(S) -N-cyclopentyl-N- (2-hydroxyethyl ) -3- (4-amidrazo- 
nophenyl) -2- (2 -naphthylsul f onylamino) propionamide , 
(£) -N-cyclopentyl-N-methyl-3- [4- (methylamidino) phenyl] 
-2- [ (4 -methoxy-2 , 3, 6-trimethylbenzene) sul f onylamino] 
propionamide , 

(S) -N,N-dimethyl-3- (4 -amidrazonophenyl ) -2- (2-naphthyl 
sulf onylamino) propionamide , 

(S) -N,N- dimethyl -3- [4- (methylamidino) phenyl ] -2- (2 -nap- 
hthylsulf onylamino) propionamide , 

( S ) -N-cyclohexyl-N-methyl-3- (4 -amidrazonophenyl ) -2- (2- 
naphthylsulf onylamino) propionamide, 

(S) -N-cyclopropyl-N-methyl-3- (4 -amidrazonophenyl ) -2- 
(2 -naphthylsulf onylamino) propionamide, 

(S) -3- [4- (amidrazono) -phenyl] -N-cyclopentyl -N-methyl-2 

- (2-naphthalen-l-yl-acetylamino) -propionamide, 

(S) -3- [4- (amidrazono) -phenyl] -N-cyclopentyl -N-methyl - 
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2- (5-dimethylamino-naphthalene-l-sulf onylamino) -propi 
onamide , 

• (S) -3- [4- (amidrazono) -phenyl] -N-cyclopentyl -N-methyl- 
2- (5-methoxy-naphthalene-l -sulf onylamino) -propiona- 

5 mide, 

• (S) -2- [4- (amidrazono) -phenyl] -N-cyclopentyl-N-methyl- 
2- (6, 7-dimethoxy-naphthalene-2-sulf onylamino) -propio- 
namide , 

• (S) -3- [4- (methylamidino) -phenyl] -N-cyclopentyl -N-meth- 
10 yl-2- ( 5 -dimethylamino-naphthalene- 1 -sulf onylamino) - 

propionamide , 

• (S) -3- [4- (amidrazono) -phenyl] -N-cyclopentyl -N -methyl - 
2- (naphthalene-l-sulf onylamino) -propionamide, 

• (S) -3- [4- (amidrazono) -phenyl] -N-cyclopentyl -N -methyl - 
15 2 - [2 - (naphthalen- 1 -yl -oxy) acetylamino] -propionamide , 

-■• (S) -3- [4- (amidrazono) -phenyl] -N-cyclopentyl-N-methyl - 
2- [2- (naphthalen-2 -yl -oxy) acetylamino] -propionamide, 

• { [3- (4 -amidrazonophenyl ) - (S) -2- (naphthalene- 2 - sul fo- 
nylamino) -propionyl] -methylamino} -acetic acid methyl 

20 ester, 

• { ( 3 - ( 4 -amidrazonophenyl ) - ( S) -2 - (naphthalene- 2 - sulf o- '* 
nylamino) -propionyl] -methylamino} -acetic acid, 

• (S) -2- { [3- (4 -amidrazonophenyl ) - (S) -2- ( naphthalene - 2 - 
sulf onylamino) -propionyl] -methylamino } -propionic acid 

25 methyl ester, 

• (S) -2- { [3- (4 -amidrazonophenyl ) - (S) -2- (naphthalene -2 - 
sul f onylamino) -propionyl] -methylamino} -propionic acid, 

• (R)-2-{[3-(4 -amidrazonophenyl) - (S) -2 - (naphthalene -2 - 
sul f onylamino) -propionyl] -methylamino} -propionic acid 

30 methyl ester, 

• (R) -2- { [3- (4 -amidrazonophenyl) - (S) -2- (naphthalene-2 - 
sulf onylamino) -propionyl] -methylamino} -propionic acid, 

• (R)-2-{[3- (4 -amidrazonophenyl) - (S) -2- (naphthalene- 2 - 
sul f onylamino) -propionyl] -methylamino} - 3 - methyl - butyr- 

35 ic acid methyl ester, 

• (R) -2- { [3- (4 -amidrazonophenyl ) - (S) -2- (naphthalene- 2 - 
sulf onylamino) -propionyl] -methylamino} -3-methyl butyr- 



WO 97/49673 



PCT/KR96/00184 



86 

ic acid, 

3- { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene -2 -sulf o- 
nylamino) -propionyl] -methylamino} -propionic acid 
methyl ester, 

3 _{ [ 3 . (4-amidrazonophenyl) - (S) -2- (naphthalene -2 -sulf o- 
nylamino) -propionyl] -methylamino} -propionic acid, 

4- { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene -2 -sulf o- 
nylamino) -propionyl] -methylamino} -butyric acid methyl 
ester, 

4- { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2 -sulf o- 
nylamino) -propionyl] -methylamino} -butyric acid, 
{ [3- (4-amidrazonophenyl) - (S) -2- (naphthalene -2 -sul fo- 
nylamino) -propionyl] -cyclopropylamino} -acetic acid 
methyl ester, 

{ [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2 -sulf o- 
nylamino) -propionyl] -cyclopropylamino} -acetic acid, 
{ [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2 -sulf o- 
nylamino) -propionyl] -butylamino} -acetic acid methyl 
ester , 

{ [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2 -sulf o- 
nylamino) -propionyl] -butylamino} -acetic acid, 
{ [3- (4-amidrazonophenyl) - (S) -2- (naphthalene- 2 - sulf o- 
nylamino) -propionyl] - cyclopentylamino } -acetic acid 
methyl ester, 

{ [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2 -sulf o- 
nylamino) -propionyl] -cyclopentylamino} -acetic acid, 
!„[ [3. (4-amidrazonophenyl) - (S) -2- (naphthalene-2 - sul f o- 
nylamino) -propionyl] -methylamino } -cyclopentane carbox- 
ylic acid methyl ester, 
3 0 • 1- { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene- 2 -sul fo- 
nylamino) -propionyl] -methylamino} -cyclopentane carbox- 
ylic acid, 

2 - { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2 -sulf o- 
nylamino) -propionyl] -methylamino} -cyclopentane carbox- 
35 ylic acid ethyl ester, 

o 2- { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene -2 - sul fo - 
nylamino) -propionyl] -methylamino} -cyclopentane carbox- 
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ylic acid, 

• (S) -2- { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene -2 - 
sulfonylamino) -propionyl] -methyl amino} - 3 -methyl -butyr- 
ic acid methyl ester, 

5 • 1- [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2 -sulfo- 
nylamino) -propionyl] -piperidine- (R) -2 -carboxylic acid 
methyl ester, 

• 1- [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2 -sulfo- 
nylamino) -propionyl] -piperidine- (R) -2 -carboxylic acid, 

0 • (S) -naphthalene-2-sulfonic acid [1- (4 -amidrazono) 

benzyl-2- (4-methylsulf onyl-piperazinyl) -2-oxoethyl] 
amide , 

• (S) -naphthalene-2-sulfonic acid [1- (4 - amidrazono) 
benzyl-2-oxo-2- (4 -ethoxycarbonyl -piperazinyl ) -ethyl] 

5 amide, 

• (S) -naphthalene-2-sulfonic acid [1- (4 -amidrazono) 
benzyl-2- (4 -formyl -piperazinyl) -2-oxoethyl] amide, 

(S) -naphthalene-2-sulfonic acid [1- (4 -amidrazono). 
benzyl-2- ( 4 - ethyl -piperazinyl ) - 2 -oxoethyl ] amide , 

3 . (S) -naphthalene-2-sulfonic acid [ l - (4 -amidrazono) 

benzyl-2-oxo-2- (4 -phenyl -piperazinyl ) -ethyl] amide, 
(S) -naphthalene-2-sulf onic acid [1- (4 -amidrazono) 

benzyl-2-oxo-2- [4- (3 - trif luoromethylphenyl ) -piperazi- 
nyl) -ethyl] amide, 

5 . (S) -naphthalene-2 -sulfonic acid [2 - (4 -acetyl -piperazi - 
nyl) -1- (4 -amidrazono) benzyl -2 -oxoethyl] amide, 

• (S) -naphthalene-2-sulfonic acid [1- (4 -amidrazono) 
benzyl-2-oxo-2- [4- ( 2 -hydroxy ethyl ) -piperazinyl] -ethyl] 
amide , and 

0 • (S) -naphthalene-2 -sulfonic acid [1 - (4 -amidrazono) 

benzyl -2 -oxo-2- [4- ( 2 -ethoxyphenyl ) -piperazinyl] -ethyl] 
amide . 

4. A pharmaceutical composition for thrombin inhibition, 
5 which comprises the compound as defined in any one of 
claims 1 to 3 as -an active ingredient together with a 
pharmaceutical^ acceptable carrier. 
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5. The pharmaceutical composition as defined in claim 4, 
wherein the composition is formulated into an oral prepa- 
ration. 

5 
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AMENDED CLAIMS 

[received by the International Bureau on 11 September 1997 (11.09.97); 
original claims 1-3 amended; remaining claims unchanged (6 pages)] 



1. A compound represented by the following formula 

(I) : 




(I) 



or its pharmaceutically acceptable salt, hydrate, solvate 

2 0 and isomer, in which 

R 1 represents sulfonyl substituted with substituted or 

unsubst ituted aryl , 
X represents a group of formula 

R and R° independently of one another represent hydrogen ; 
25 cycloalkyl substituted or unsubstituted with carboxyl 

or alkoxycarbonyl ; arylalkyloxy ; hydroxy; or lower 
alkyl substituted or unsubstituted with carboxyl, 
alkoxycarbonyl or hydroxy, or 

R 2 and R 3 together with nitrogen atom to which they are 

3 0 attached can form a piperidine group substituted with 

carboxyl or alkoxycarbonyl, f ormyl ; lower alkyl; aryl 
substituted or unsubstituted with alkoxy or haloalkyl ; 
or hydroxy - substituted lower alkyl, 
R 6 represents methyl or amino, and 
3 5 R 7 represents hydrogen. 

2. The compound of formula (I) as defined in claim 1, in 
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which 

R 1 represents sulfonyl substituted with naphthyl or 

phenyl which can be substituted or unsubstituted with 
one to four substituents selected from the group 
consisting of lower alkyl, lower alkoxy and dialkyla- 
mino, 

R 2 / \ 

X represents a group of formula — , N N — R 5 

*^R3 ) — ' 
R 4 

R 2 and R 3 independently of one another represent C3_ 6 

cycloalkyl substituted or unsubstituted with carboxyl 
or methoxycarbonyl ; benzyloxy; lower alkyl substitut- 
ed or unsubstituted with carboxyl, methoxycarbonyl or 
hydroxy; or hydroxy, and 

R 2 and R 3 together with nitrogen atom to which they are 

attached can form a piperidine group substituted with 
carboxyl or methoxycarbonyl . 



0 3. The compound of formula (I) as defined in claim 2, 

wherein the compound is selected from the group con- 
sisting of : 

• (S) -N-cyclopentyl-N-methyl-3- {4-amidrazonophenyl ) -2 - 
(2 -naphthylsulf onylamino) propionamide , 

5 • (S) -N -butyl -N -methyl -3 - (4-amidrazonophenyl) -2- (2- 
naphthylsulf onylamino) propionamide , 

• (S) -N-cyclopentyl-N-propyl-3- (4-amidrazonophenyl) -2- 
(2 -naphthylsulf onylamino) propionamide, 

• (S) -N-cyclopentyl -N- (2 -benzyloxyethyl) -3- (4-amidrazo- 
0 nophenyl) -2- ( 2 -naphthylsulf onylamino) propionamide , 

• (S) -N-cyclopentyl-N-butyl-3- (4-amidrazonophenyl) -2- (2 
naphthylsulf onylamino) propionamide , 

• (S) -N-cyclopentyl-N-ethyl-3- (4-amidrazonophenyl) -2- (2 
naphthylsulf onylamino) propionamide , 

5 • (S) -N-cyclopentyl-N-methyl-3- [4- ( me thylamidino) phe- 
nyl] -2- (2 -naphthylsulf onylamino) propionamide, 

• (S) -N-cyclopentyl-N-methyl-3- (4 -amidrazonophenylphe- 
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nyl-2- [ (4-methoxy-2 , 3 , 6 - trimethylbenzene) sulf onylami- 
no] propionamide, 

(S) -N-cyclopentyl -N-hydroxy-3- (4 -amidrazonophenyl ) -2- 
( 2 -naphthyl sulf onyl amino ) propionamide , 
(S) -N-cyclopentyl-N- (2 -hydroxyethyl ) -3- (4-amidrazo- 
nophenyl) -2- (2 -naphthyl sulf onyl amino) propionamide , 
(S) -N-cyclopentyl-N-methyl -3 - [4- (methylamidino) phe- 
nyl] -2- [ (4-methoxy-2 , 3 , 6-crimethylbenzene) sulf onylami- 
no] propionamide , 

(S) -N,N-dimethyl-3- (4 -amidrazonophenyl ) -2- (2 -naphthyl - 
sulf onylamino) propionamide , 

(S) -N,N-dimethyl-3- [4- (methylamidino) phenyl ] -2- (2- 
naphthyl sulf onylamino) propionamide, 

(S) -N-cyclohexyl-N-methyl-3 - (4 -amidrazonophenyl ) -2- (2- 
naphthylsulf onylamino) propionamide , 

<S) -N-cyclopropyl -N-methyl -3- (4 -amidrazonophenyl ) -2- 
(2 -naphthylsulf onylamino) propionamide, 

(S) -3- [4- (amidrazono) -phenyl] -N-cyclopentyl-N-methyl - 
2- ( 2 -naphthalen-l-yl -acetylamino) -propionamide, 
(S) -3- [4- (amidrazono) -phenyl] -N-cyclopentyl-N-methyl - 
2- ( 5 -dimethylamino-naphthalene- 1 -sulf onylamino) -propi- 
onamide , 

(S) -3- [4- (amidrazono) -phenyl] -N-cyclopentyl-N-methyl - 
2- ( 5 -me thoxy- naphthalene -1 -sulf onylamino) -propiona- 
mide , 

(S) -2- [4- (amidrazono) -phenyl] -N-cyclopentyl -N-methyl - 
2- (6 , 7-dimethoxy-naphthalene-2-sulf onylamino) -propio- 
namide , 

(S) -3- [4- (methylamidino) -phenyl] -N-cyclopentyl -N- 
me t hy 1 - 2 - ( 5 - dime thy 1 amino - naphthalene - 1 - sul f onyl ami - 
no) -propionamide, 

(S) -3- [4- (amidrazono) -phenyl] -N-cyclopentyl -N-methyl - 
2- (naphthalene- 1-sulf onylamino) -propionamide, 
(S) -3- [4- (amidrazono) -phenyl] -N-cyclopentyl -N-methyl - 
2- [2- (naphthalen-l-yl-oxy) acetylamino] -propionamide, 
(S) -3- [4- (amidrazono) -phenyl] -N-cyclopentyl -N-methyl - 
2- [2- (naphthalen-2-yl-oxy) acetylamino] -propionamide, 
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{ [3- (4-amidrazonophenyl) - (S) -2- (naphthalene -2 -sulf o- 
nylamino) -propionyl] -methyl ami no} -acetic acid methyl 
ester, 

{ [3- (4-amidrazonophenyl) - (S) -2- (naphthalene- 2 -sulf o- 
nylamino) -propionyl] -methylamino} -acetic acid, 
(S) -2- { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2 - 
sulf onylamino) -propionyl] -methylamino} -propionic acid 
methyl ester, 

(S) -2 - { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene -2- 
sulf onylamino) -propionyl] -methylamino} -propionic acid, 
(R) -2- { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2 - 
sulf onylamino) -propionyl] -methylamino} -propionic acid 
methyl ester, 

(R) -2- { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2 - 
sulf onylamino) -propionyl] -methylamino } -propionic acid, 
(R) -2- { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2 - 
sulf onylamino) -propionyl] -methylamino} -3 -me thylbutyric 
acid methyl ester, 

(R) -2- { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2 - 
0 sulf onylamino) -propionyl] -methylamino} - 3 -methyl butyr- 

ic acid, 

• 3- { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2 -sulf o- 
nylamino) -propionyl] -methylamino} -propionic acid 
methyl ester, 

5 • 3 - { [3 - (4-amidrazonophenyl) - (S) -2- (naphthalene-2 -sulf o- 
nylamino) -propionyl] -methylamino} -propionic acid, 

• 4-{ [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2-sulf o- 
nylamino) -propionyl] -methylamino} -butyric acid methyl 
ester, 

0 • 4 - { [3- (4 -amidrazonophenyl) - (S) -2- (naphthalene-2-sulfo- 
nylamino) -propionyl] -methylamino} -butyric acid, 

• { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2-sulf o- 
nylamino) -propionyl] -cyclopropylamino} -acetic acid 
methyl ester, 

5 • { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2 -sulf o- 
nylamino) -propionyl] -cyclopropylamino} -acetic acid, 

• { [3- (4-amidrazonophenyl) - (S) -2- (naphthaiene-2-sulf o- 
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nylamino) -propionyl] -butylamino} -acetic acid methyl 
ester, 

• { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene -2 -sulf o- 
nylamino) -propionyl] -butylamino} -acetic acid, 

5 • { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene -2 -sulf o- 
nylamino) -propionyl] - eye lopentyl amino} -acetic acid 
methyl ester , 

• { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene -2 -sulf o- 
nylamino) -propionyl] -cyclopentyl amino} -acetic acid, 

10 • 1 - { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2 -sulf o- 
nylamino) -propionyl] -methylamino} -cyclopentane carbox- 
ylic acid methyl ester, 

• 1- { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2 -sulf o- 
nylamino) -propionyl] -methylamino} -cyclopentane carbox- 

15 ylic acid, 

• 2 - { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2 -sulf o- 
nylamino) -propionyl] -methylamino} -cyclopentane carbox- 
ylic acid ethyl ester, 

• 2- { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene-2 -sulf o- 
20 nylamino) -propionyl] -methylamino} -cyclopentane carbox- 

ylic acid, 

• (S) -2- { [3- (4-amidrazonophenyl) - (S) -2- (naphthalene- 2 T 
sulf onylamino) -propionyl] -methylamino} -3 -methyl -butyr- 
ic acid methyl ester, 

25 * 1- t3- (4-amidrazonophenyl) - (S) -2- (naphthalene- 2 - sulf o- 
nylamino) -propionyl] -piperidine- (R) -2 - carboxylic acid- 
methyl ester, 

• 1- [3- (4-amidrazonophenyl) - (S) -2- (naphthalene- 2 -sulf o 
nylamino) -propionyl] -piperidine- (R) -2-carboxylic acid, 

30 • (S) -naphthalene-2 -sulf onic acid [1- (4 -amidrazono) 

benzyl -2- (4 -methylsulf onyl -piperazinyl ) -2-oxoethyl] 
amide, 

• (S) -naphthalene-2 -sulf onic acid [1- (4 -amidrazono) 
benzyl -2 -oxo-2- (4 -ethoxycarbonyl -piperazinyl ) -ethyl] 

35 amide, 

• (S) -naphthalene-2 -sulf onic acid [1- (4 -amidrazono) 
benzyl - 2 - (4 - formyl -piperazinyl ) -2-oxoethyl] amide , 
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• (S) -naphthalene-2-sulf onic acid [1- (4 -amidrazono) 
benzyl-2- (4 -ethyl -piperazinyl) -2 -oxoethyl] amide , 

• (S) -naphthalene -2 -sulfonic acid [1- (4 -amidrazono) 
benzyl -2 -oxo-2 - (4 -phenyl -piperazinyl ) -ethyl] amide , 

• (S) -naphthalene-2-sulf onic acid [1- (4 -amidrazono) 
benzyl -2 -oxo-2- [4- (3 - trif luoromethylphenyl) -piperazi- 
nyl) -ethyl] amide, 

• (S) -naphthalene -2 -sulfonic acid [2- (4-acetyl- 
piperazinyl) -1- (4 -amidrazono) benzyl -2 -oxoethyl] amide , 

• (S) -naphthalene- 2 -sulfonic acid [1- (4 -amidrazono) 
benzyl -2 -oxo-2 - [4- ( 2 -hydroxy ethyl ) -piperazinyl] - 
ethyl ] amide , and 

• (S) -naphthalene -2 -sulfonic acid [1- (4 -amidrazono) 
benzyl -2 -oxo-2- [4- (2-ethoxyphenyl) -piperazinyl] - 
ethyl] amide . 

4. A pharmaceutical composition for thrombin inhibi- 
tion, which comprises the compound as defined in any one 
of claims 1 to 3 as an active ingredient together with a 
pharmaceutically acceptable carrier. 

5. The pharmaceutical composition as defined in 
claim 4, wherein the composition is formulated into an 
oral preparation. 
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